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Abstract
This dissertation proposes the incorporation of simulation training in the
present B. Sc. Marine Engineering curriculum at the Philippine Merchant Marine

Academy to address the demands for quality maritime education and training as
prescribed by international maritime standards.

A closer look on the stringent requirements of the STCW ‘95 leads to the

identification of the various inadequacies of the present Marine Engineering
curriculum, particularly in the areas covering operation and maintenance of the ship’s
propulsion, main and auxiliary systems, and safe engine room watchkeeping

practices. The study reveals a lack of operation, maintenance and watchkeeping
skills training program that complements the shipboard training program and a lack

of skills assessment tool of the validating examination for the licensure requirements
of the academy. A careful scrutiny of the current professional practice in marine
engineering mentioning the various challenges in the actual work areas aboard ship
further highlights the urgent need to address these problems. In this context, this

study reiterates the importance of simulators in maritime education and training,
urging the academy to adopt a simulation training program to offset the identified

drawbacks of the present marine engineering cuniculum.

Requirements in the development of a simulation training program, the
desired configuration of the simulation training equipment and the components of the
simulation training room are presented for the academy’s consideration in its

eventual utilisation of machinery simulation training equipment. Along this premise,
a model subject (MPP II) showing the incorporation of simulation training is
introduced. A detailed four-year project plan is likewise designed to facilitate the ' ‘

implementation of a progressive simulation training program in the BScMar-E
course.

Abstract

As a result, the author concludes that simulation training is the quickest
response and best alternative for the Philippines to take in order to meet the pressing

needs of the maritime industry and consequently comply with the standards laid
down in the STCW ‘95. Finally, the author strongly recommends the consideration

of this dissertation as an immediate solution to the current problems in the PMMA
BScMar-E course and the Philippine MET, as a whole.
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Chapter 1

Introduction
1.1 Background of the Study

The maritime industry, as it moves towards a new millennium, has recognised

the importance of qualified seafarers in achieving higher safety standards on board
ships.

The International Maritime Organisation (IMO) realising this feat in the

maritime industry has revised the STCW ‘78 in 1995. More stringent regulations

are then instituted in the new STCW ‘95 giving greater emphasis on the importance

of quality in seafaring. These new requirements coupled with the enormous and

seemingly inexorable surge in marine technology inevitably require changes and

adjustments in the existing Maritime Education and Training (MET) program in
general. Moreover, the creation of the IMO whitelist has left MET institutions with
no options but to examine and update their capabilities in providing the needed

knowledge and skills for safe operation of today’s ships.

Further, although high technology has enormous beneﬁts to the shipping
industry, tragic ship accidents still transpired. It was deduced for the past years that

the rampant occurrence of ship accidents had emanated from the infamous “human
element”. As contended by Mr. Svend Erik Lem (1997):

...the likelihood of a purely engineering related failure
occurring is minimal. It is well known and recognised that

somewhere between 80% and 95% of all accidents are caused
by the human element (Svend Erik Lem, 1997).

Such statement suggests that the seafarers are poorly trained to react on

emergency situations or it can be sunnised that seafarers are unprepared for

shipboard duties particularly on modern ships due to the absence of a corresponding
modern training equipment.

It should be noted that, any question on seafarers

competence will reflect the capability and reputation of MET institutions since these
institutions are responsible in moulding young cadets to be competent seafarers.
Along this line, the Philippines, with its estimated 20% share in the maritime labour
market (Lloyd’s list, April 20, 1996) should focus its attention and efforts on further

improvement of the country’s maritime labour force.

Invariably, the Philippines can never ignore the challenges brought by the
accelerated advance in marine technology and the consequences posed by the IMO
whitelist.

In this context, the MET institutions in the whole archipelago should

invest in modern MET equipment to address squarely the challenges of the IMO
whitelist and the requirements of modern ships. Hence, these views are laid as the

comerstone of this study.

1.2The Purpose of the Study

As the only government owned maritime academy, the Philippine Merchant

Marine Academy (PMMA) has a responsibility to spearhead the efforts of the
Philippine government in surrnounting the challenges posed by the advance in
marine technology and the IMO whitelist. The academy should lead by example and

start its thrust towards quality MET by consistently upgrading its training capability.

Moreover, the speed of time tells that the Philippines is in dire straits trying to beat
the deadline of the STCW ‘95 compliance.

In this regards, one avenue that the

academy could take in updating its MET program and consequently, addressing the
pressures from the STCW ‘95 is through the utilisation of engine room simulator in
its BScMar-E course.

Convinced that the vast benefits of simulation technology would work
wonders for the PMMA BScMar-E course, the author had primarily aimed this study

for the immediate incorporation of simulation training in the PMMA BScMar-E
curriculum. Specifically, this study intends to:

identify the weaknesses of the PMMA BScMar-E curriculum against the
actual work area.

examine the suitability of simulation training into the BScMar-E curriculum
and identify the subject areas where simulation training is appropriate
identify the various work areas aboard ships that can be simulated.

illustrate how a simulation training could be incorporated into the PMMA
BScMar-E course.

propose a strategic plan for the acquisition of simulation equipment and its

application in the PMMA cuniculum.

1.3 Scope of the Study

Recognising the vastness of the recent innovations and developments in
engine room simulators, this study did not go beyond to enlighten some of the
broader and more complex issues in simulation training such as the human element
in assessment. The author believes that this specific issue on human element could.

be addressed when the academy had eventually incorporated simulation training in its
curriculum. This due to the reason that an experimental model is needed when issues

such as the human element is to be studied. Books, articles and field studies will not

suffice in unravelling the complexities of this issue. instead an actual observation or

actual experience of simulation training will be the solution for this. Further, this

study is limited to the presentation of the features and conﬁguration of the desired
simulation equipment and did not include a cost-benefit analysis. The author views

that the cost-beneﬁt analysis should be a part of the feasibility study.

This study then is conﬁned to providing the PMMA the necessary points in

the development of simulation training program. A simulation training model is
presented by taking a speciﬁc subject (MPP II) as an example showing its proposed

duration, schedule and coverage. Further, the author drew a project plan to illustrate

the acquisition process of simulation equipment and its application process in the
present BScMar-E curriculum.

Most of the discussions and presentations in this dissertation are based on
research and interviews. Vast amount of data and information were gathered from

the WMU through its library which is rich with books and publications valuable to

this study. Unaccounted information was also accumulated during ﬁeld studies from

the different European MET institutions which have considerable experiences in
simulation training.

One speciﬁc ﬁeld study worth mentioning is the Third

International Conference on Engine Room Simulators (ICERS 3) which was held last
May 26-30, 1997 in Svendborg, Denmark.

Likewise, some of the arguments

presented in this paper are based on the lectures of WMU professors as well as
visiting professors who are experts in this ﬁeld. Moreover, the author resorted to

interviewing some of the visiting professors respected in the ﬁeld of simulation
training. Finally, the author made sure that he overcome the limitations of this study
to be able to achieve his main objectives.

1.4 Relevance of the Study

The maritime world knows that the deadline set by IMO for the full

implementation of the STCW ‘95 is on February 1, 2002. Prior to this date, the IMO

requires Maritime Administrations to submit documentation of their MET
institutions status by August 1, 1998. On this date, all MET institutions should be

using an approved MET program in compliance with the provisions and regulations
stated in the STCW ‘95. Otherwise, non-compliants will face the consequences of

disregarding the requirements of the STCW ‘95. The author then argues that this
study is timely and vital for the academy to take into consideration in order to avoid

any drastic measures the IMO may impose. More importantly, if the academy wishes

to lead the thrust of the Philippines towards quality in the MET, its training program
should then be modernised.

In the context of upgrading the PMMA MET system, the author strongly
believes that the eventual incorporation and utilisation of ERS in the training

program of the PMMA BScMar-E course addresses the surge of marine technology
and the challenge of the IMO whitelist. It should be understood that the simulator is

a sophisticated training tool that can enhance the training capability of MET
institutions to address the present needs of the maritime industry. As emphasised by

Prof. Kenji Ishida, professor at the Kobe University of Mercantile Marine (Kobe,
Japan) on the course of a discussion with the author:

Simulation training is one avenue that can supplement the
training needs of MET institutions (Ishida, 1996).

He further stressed that the simulator is just a tool that could facilitate teaching or

learning. Hence, these views can tell that this study is for the beneﬁt of Maritime
Education and Training in the PMMA and in the Philippines as a whole.

1.5Nature and Order of Presentation

In order to justify the necessity of simulation training in the PMMA, Chapter
2 presents the existing PMMA BScMar-E cun-iculum and identiﬁes its weaknesses

against the requirements of the real work environment and the minimum
requirements stated in the STCW ‘95 (i.e. Table A-1/III). In addition, this chapter

highlights the subject areas, where simulation training is most applicable in the

curriculum.

On the other hand, Chapter 3 discusses the professional work of a

marine engineer ofﬁcer to show the inadequacies of the PMMA curriculum.
further identiﬁes the actual work areas that can possibly be simulated.

It

In the

incorporation of simulation training into the present PMMA BScMar-E training
program, it is imperative that the effects and requirements of simulation training be
identiﬁed.

In this regard, Chapter 4 illustrates the processes involved in the

development of a simulation training program appropriate for the course.
Furthermore, to show how simulation training can be incorporated, Chapter 5

presents a model subject (MPP II) deﬁning the simulation training duration, schedule
and coverage. It aims to provide the PMMA with a clear example of simulation

training within a subject purposely to supplement the methodology presently used in
achieving the training objectives.

Finally, Chapter 6 reiterates the need for

simulation training equipment in the PMMA for the achievement of quality in MET.

A conﬁguration of simulation training equipment and the different components of a
simulation training room are also presented. In addition, it proposes a project plan to

assist the academy in its ﬁnancial difﬁculties in the acquisition of simulators for the

PMMA BScMar-E program.

Chapter 2
The current PMMA BSc. Mar-E Program

The evolution of diesel engine use in the marine propulsion system led to

two major revisions in the PMMA’s existing Marine Engineering curriculum. The
first revision occurred in 1973 when the Bachelor of Science in Marine

Transportation - major in Steam Engineering and Electricity (BSCMT-SEE) was

modified to become a Bachelor of Science in Marine Transportation - major in
Marine Engineering

(BScMT- MB).

In doing so, the credit units of diesel

engineering were levelled to that of Steam Engineering. This was made in response

to the immensely increasing demands for engine officers knowledgeable in both the
steam and diesel propulsion systems.

In 1989, the PMMA Marine Engineering curriculum experienced its second
revision. This was due to the enormous developments in marine technology, in

which diesel engines became more popular in the marine propulsion system.

Moreover, the dominance of diesel engines in the shipping industry had outclassed
the use of steam engines as ship’s main propulsion. To cope with the trend in the

main propulsion of ships, PMMA had shifted its curriculum emphasis to Diesel
Engineering. However, due to the fact that all ships were equipped with a steam

generating plant, a considerable number of steam engineering units were spared,
particularly in steam boiler and exhaust gas boiler.

Likewise, a modiﬁcation was made to the existing academic program
schedule; as shown in Figure 2.1. The shipboard training for the cadets, which was

originally scheduled for the third curricular year, was adjusted to the second year.

This was basically intended to thoroughly prepare the cadets in their professional
career rather than in their shipboard training. The adjustment was further described

by the president of PMMA, Commodore Gil S. Fernandez (1989-1994), as the

PMMA's move towards merchant mariner’s professionalism.

F
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Validating Examination

I

Fourth Year
Pre- professional
Period

Third Year

Third Year
( Shipboard Training)
Second Year
(Shipboard Training)

Second Year

Pr°'s°a

First Year

Figure 2.1: The PMMA Marine Engineering Academic Schedule
Source: PMMA Registrar's records
*Note: Both academic programs admit new cadets/students through competitive
examinations

and candidates for cadetship will undergo physical, and neuro

psychiatric examinations as well as a one month orientation training.

Since then, the marine engineering course of PMMA has been named

Bachelor of Science in Marine Engineering ( BSc. MAR-E ).

The course is

composed of three (3) stages namely; the pre-sea (ﬁrst year), the shipboard training
(second year), and the pre-professional periods ( third and fourth years ).

Furthermore, the educational process of the course was divided into two categories,
the theoretical learning routine, and the workshop theory and practical training.

2.1. The Theoretical Learning Routine

The theoretical education stage which constitutes three years of academic
studies was purposely designed to prepare the cadets for the early stage of their

merchant marine profession or career.

The first academic year of the cadets is considered as the pre-sea period. This

phase focuses mainly on the familiarisation and basic operation of engine room
machinery.

An individual cadet should acquire 57 credit units of theoretical

background prior to undertaking to the next level or to qualify for shipboard training
(see Sec. 2.2). In the PMMA curricular program, one credit unit is equivalent to one
lecture or training hour per week. Appendix 1 shows the different subjects in the

BScMar-E course and their corresponding credit units.

The concluding pan of the theoretical education is scheduled for the third and
fourth curricular year, otherwise called the pre-professional period. This stage is
aimed to prepare the cadets as Fourth Marine Engineers. The subjects involved at

this stage of the academic years were focused on the operation, maintenance and

repairs of the main propulsion system and auxiliary systems. Cadets are required to

complete a total of 117 credit units to qualify for the physical and validating
examination ( see Sec. 2.3) prior to graduation and issuance of licenses.

Currently, lectures are oﬁen delivered with the use of chalk and blackboards.

Some classroom instruction is delivered using projectors and whiteboards; however,

The Currenl PMMA BStMar-E Program

the limited number of these left instructors with no option but to use chalk and

blackboard most of the time. Similarly, with limited copying machines, lectures are
often written on the blackboard for the cadets to take notes. As an example, in

teaching subjects regarding ships propulsion, instructors drew diagrams of the
different systems in the ships engine room on the blackboard, to enable the cadets to

have better understanding and clearer view on the topic. These inadequacies of
modern instructional equipment limits the instructors at the PMMA to the

conventional teaching methods.

The theoretical learning routine also includes written examinations.

The

cadets are required to take and pass the examinations on all the subjects in the course

as a pre-requisite for promotion.

Assignments such as projects, research papers,

drawings, and problem solving homework likewise form part of the requirements
which all cadets should complete.

2.2 Workshop Theory and Practical Training

The second educational process of the course which is the workshop theory

and practical training was designed to supplement the theoretical knowledge of the
cadets. During the administration of the late Commodore Roberto Q. Moreno III

(PMMA president, 1973-1989), the College of Marine Engineering had initiated
practical exercises to enhance the skills of the cadets. The cadets were required to

undergo and complete machine shop, and shipboard training. The concept of“ hands
on training

was incorporated by the academy in this program.

Today, similar

training programs are being conducted in the BSc. Mar-E course.

The PMMA workshop theory and practice is composed of programmed
laboratory exercises on selected subjects and shipboard training. Table 2.1 shows the

subjects under the academy’s program which have practical training.

The Current PMMA BScMar-E Program

Table 2.1 BSc.Mar-E Subjects with practical training:
Curricular year

Semester

Subjects

First year

First (lst )

Machine shop I
Auxiliary Machinery
Electro-Technology
Machine shop II
Marine Power plant I
Supervised Shipboard
training with
correspondence course
( see table 2.2 )
Electricity
Engineering Systems
Computer Science
Electronics
Instrumentation & control

Second ( 2nd )

Second year

Third (3rd)
&
Fourth (4th)

Third year

Fifth ( 5th )

Sixth ( 6th )

Fourth year

Seventh ( 7th )
Eight ( 8th )

Electric System
Marine Automation I
Marine Power Plant II
Marine Automation II
Marine Power Plant III

Source: PMMA Registrar’s records

At present, the academy has a machine shop equipped with lathe machines,
electric

drills, a milling machine, power saws, grinding

machines, welding

machines (electric arc and oxy-acetylene) and machine tools. The cadets are taught

how to operate the different machine shop tools and equipment safely and efficiently.

The academy also has a 400 kW diesel engine and a mini-reﬁigeration and air

conditioning unit. These were made available for hands-on training in repair and
maintenance. Additionally, the academy also maintains a computer laboratory and

an electronics-automation laboratory. The former has 22 computer units of which,
ten (10) are the latest model (pentium ) and the rest were all upgraded 3865.

However, the use of computers is limited to basic programming and word processing.
On the other hand, the electronics-automation laboratory is equipped with a limited

number of electronic learning devices as well as marine automation systems which
are intended to be used for the different practical exercises. It may be worthy to state

that the laboratory is under-utilised because the various pieces of equipment in the

laboratory fail to confonn with the academy's training objectives.

Moreover, the Academy has two shipboard training schemes in practice

today, namely the in-house shipboard training and the actual shipboard training
schemes. The in-house shipboard training is a shore based scheduled program for

first year cadets in the pre-sea or fainiliansation period. The freshmen are brought to

the harbour to board any available ship during Sundays. A training officer who is a

licensed merchant marine engineer supervises the conduct of the training. The first
year cadets are assigned to their respective tutors who guide them inside the engine
room and consequently, give them on the spot lectures. These tutors are composed

of fourth year and third year cadets who have had sea experience on board ships in

the curriculum’s shipboard training program. The objective of this training is to
familiarise the first year students with the different types of machinery in the engine

room and acquire preliminary know-how education on the working environment on
board ships. However, the academy has to address entailing problems on the conduct

of training at the harbour, such as co-ordination with the Philippine Ports Authority,
co-ordination with shipping lines, availability of a ship, and reception of the ship’s
officers and crews to the cadets.

During the actual shipboard training period (second ciuricular year), the
cadets are programmed to board ocean going vessels.

Students are required to

complete one (1) year or a minimum of ten (10) months shipboard training, which is
equivalent to 36 credit units ( Table 2.2 ).

Table 2.2: Second year: Supervised Shipboard Training with Correspondence
Course

The shipboard training is monitored and evaluated by the academy through a cadet
school correspondence scheme. A shipboard training record book is issued to all

cadets boarding a ship as a method of monitoring and evaluating their perfonnance
on board ships as per STCW ‘78 requirements ( Regulation III/2 ). The record book

which is considered as a sea project, consists of practical questions regarding the
seven subjects in the shipboard training year shown in Table 2.2. These questions
are to be answered by the cadets on board and be presented to the academy for

evaluation aﬁer shipboard uaining. This phase enables the cadets to practice the
actual life and work of a merchant mariner and understand the principles taught in
theoretical studies.

After completing shipboard training, the cadets return to the Academy for the
preceding ﬁnal theoretical studies of two (2) years ( 3rd & 4th curricular year).

However, the cadets have to pass oral and written examinations before admittance for

the last phase of the curriculum. The examinations serve as a ﬁnal gauge on the

cadets knowledge and experience gained on board ships to be allowed to pursue the

last two years of Academic studies. Failure to pass these examinations will require
the cadet to return at sea for re-training.

2.3

Validating Examinations: An equivalent of Professional Licensure

Examination

At the end of the fourth curricular year, the cadets have to undertake the last

tests in their pre-professional period.

The examinations graduating cadets will

undergo are a physical examination and a licensure examination.

The physical

examination is conducted during the application of the cadets for commissionship in
the Military Navy as Ensigns ( 2nd Lieutenant ). The commissionship of the PMMA
graduates to the Military Navy however, will not be discussed in this paper due to its
irrelevance with the topic.

The physical examination requires the graduating cadets to undergo a series

of medical examinations to determine their physical ﬁtness to be able to perform
military or merchant marine officers’ duties.

On the other hand , the licensure

examination evaluates the amount of knowledge and skills the cadets have gained
during their theoretical studies and practical training both in the Academy and on
board ships. The examination is the final assessment for the cadets’ competence

which is otherwise called the PMMA Validating Examination.

The Validating Examination is a series of tests to assess the competence of
cadets prior to the attaimnent of the coveted Bachelor's degree and the issuance of a
Fourth Marine Engineer's license to successful examinees. This examination was

introduced in the PMMA, and consequently, made the equivalent of the Professional

Regulations Commission's (PRC) Board Examination for Fourth Marine Engineers
by virtue of Republic Act (RA) 3680 (PMMA Catalogue, 1994).

2.3.1 Examination Procedures and Methods

The formulation of test questions, designation of examiners and proctors, and
the schedule of examination are dealt with annually within an Academic Council
resolution. The examination is conducted yearly at the PMMA and is scheduled for a
period of live (5) days ( 2 to 3 subjects per day ). Examiners assigned to the different

subjects areas of the validating examination are responsible for the preparation and

conduct of the examination, and likewise, marking of the examination papers.

There are three (3) types of tests the cadets undergo in the validating
examination, viz. written, oral and practical examination. All of the subjects have a

written examination while some have a supplementary oral and practical

examinations. Among the subjects that have a supplementary oral and practical
examination are: Internal Combustion Engine ( ICE ) ,Machine shop, Refrigeration

and Air-conditioning (RAC).

In grading these subjects, the written examination

weighs 50% and likewise the oral and practical tests weigh 50% of the total grade.

In order to pass the validating examination, a cadet needs to attain an
accumulated grade of seventy percent ( 70 % ) but no grade should be lower than
fifty percent ( 50 % ). Cadets with an accumulated grade of less than 70 % and with

no grade lower than 50 % are required to re-sit the examination on subjects with a

mark lower than 70%. Furthennore, failure or success in achieving an accumulated
grade of 70 % but having a grade lower than 50 %, will mean re-examination on all

the subjects.

Failure to achieve the required marks in the re-examination will"

eventually disqualify the examinee from graduation and similarly, the Fourth Marine

Engineer's license will not be awarded. In a case like this, the candidate will have to

wait for the next validating examination schedule to retry for qualification.

The results of the examination will be submitted to the Dean of the College of
Marine Engineering, who acts as the Head Examiner for deliberation. Consequently,

the results will be transmitted by the Head Examiner to the Professional Regulations

Commission Board for ﬁnal deliberation. Thereafter, the Fourth Marine Engineer's
licenses are issued to Sl.lCCCSSfl.ll
examinees right after graduation.

2.3.2 Coverage and Content

The coverage of the examination includes the theoretical and the practical
side of the four year academic studies. The questions given to the cadets cover the

whole contents of the following regular subjects included in the validating
examination.
1. Automation

2. Auxiliary Machinery
3. Boiler

4. Electric Systems
5. Electronic
6. I.C.E

7. Maritime English
8. Math and Mechanics
9. Machine shop

10. Refrigeration and Air Conditioning

ll.Ma1pol
12. SOLAS

13. Turbine

14. Physical Sciences: ( Physics & Thermodynamics )

Practical questions, particularly on operation. maintenance and repairs of

ship's machinery are given in the examination. Problem solving on Mathematics,

Mechanics, Physics, Thennodynamics and Electricity are likewise part of the
examination.

English is also an important component of the examination which

particularly deals with maritime technical tenns used in grammar and composition
as well as conversational English.

Categorically, the scope of the validating examination is broader than the
PRC handled licensure examination.
examination is presumably

Moreover, the content of the validating

more difficult than the PRC examinations; however,

carefully studying the procedure and methods of its delivery, there are some points
that make the examination questionable in assessing competence.

2.3.3 Overdue Changes and Developments

In line with STCW ‘95, the overall procedure of the validating examination
lacks the essential elements in measuring cadets’ competence prior to the issuance of

licenses. There is no clear delineation of cadets’ competence via assessment by

efficient demonstration of acquired skills. Except for the three subjects: Machine
Shop, RAC, and ICE, the rest have no practical examination that requires

demonstration of skills which is obviously a showcase of a knowledge-based
assessment. Moreover, the practical examinations of the subjects RAC and ICE have
their corresponding limitations.

The equipment and instruments used in the

assessment were limited to repair and maintenance and neglected practical

assessment on the operation of such machinery, which is considered to be inadequate
in response to the assessment regulations and guidelines in demonstrating
competence stated in the new STCW code (e.g. Table A-III/1; operation of auxiliary
engines).

Elaborating further on this point, the cadets undergo the validating

examination without any means of demonstrating skill competence although they are
certiﬁcated thereaﬁer. So, the overdue changes in the assessment method of the

PMMA is the question of competence assurance after the cadets have successfully
passed the validating examination. In other words, it is a question of how reliable the

certiﬁcate of competence the cadets receive after graduation is. In fact, doubts had

been raised by concerned sectors or might be detractors on the academy's MET
program. It was stated in the article The storm signal is up (Pundol, 1997), that:

The reputation for academic excellence of the Philippine Merchant
Marine Academy has slid down. Crewing agents now look to other

schools for their manpower requirement (Pundol, 1997).

Such statements in an international publication may affect the saleability and in

effect, may complicate the potential employment of PMMA’s cadets and graduates in
the international market.

augment its MET program

Hence, it is essentially paramount for the academy to

and abate the deficiencies in the identified areas of

inadequacy. If the academy aspires for an undoubted and unquestioned competence

of its products, a more rigorous and quality assuring validating examination should
be formulated. A more stringent requirement should be set for the examinees to fulﬁl

in order to pass the validating examination of PMMA. The examinees should be able

to demonstrate competence in the operation, maintenance and repair of main and
auxiliary machinery which include skills in the use of different tools and safe

watchkeeping practices prior to certiﬁcation or the issuance of licenses. In effect,

global standards of competence will be achieved and consequently, further bold

statements of biased adjudication from detractors of the PMMA’s MET program will
be avoided.

Currently, although the cadets exhibit a great amount of knowledge in the
subjects included in the examination, the requirements in the STCW ‘95, which call

for a competence-based assessment, is still an evident deficiency of the validating
examination.

Hence, it is imperative for the Academy to make necessary

adjustments in its existing curriculum to ensure that the young engine officers it is

producing are totally prepared to perfonn competently in the professional life of
Merchant Marine Engineers.

Chapter 3
The Professional Practice of Marine Engineering
In seafaring, the biggest test of

one‘s competence is during the actual

practice of the profession. The knowledge and skills acquired during the long and
strenuous years of education and training will have its acid test on board ships. In

this respect, the greatest challenge in the professional life of PMMA's BScMar-E
fresh graduates is on the real work environment aboard ships: the engine room.

3.1 Engine Room: The Work Environment Aboard Ship

Although every engine room machinery found onboard ships is designed to

perform speciﬁc functions, it is very interesting to note that these pieces of

machinery are dependent on each other.

In the professional practice of Marine

Engineering, the work areas of each engineer officer are likewise interdependent. As

shown in Table 3.1, the engine officers have different areas of responsibility;
however, a great deal of interdependence is evident aboard ships.

The interdependence of the engine officers’ work and functions could be
manifested in a simple trouble shooting routine to an engine abnormality. Ideally,

any problem that occurs to the main propulsion engine should not be blamed on the
officer in charge of the engine, as an irresponsibility. It would be unfair for that

officer to be blamed if later on, as the trouble shooting progresses and the real cause

of the abnormality is traced from a malfunctioning machinery under the care of

another officer. This could end up in putting the blames on one officer after another.

So it is an inherent part of keeping a safe and healthy work environment in the ship's
engine room for engineers to work as a team of professionals. This means that all

engine officers must have knowledge and understanding of each others work.
Moreover, the officers must possess the skills to do the work routine of an engineer
on board.

Table 3.1: Ship's Engineers Areas of Responsibility ( Philippine license set-up )
Rank

Area of Responsibility

Fourth Marine Engineer

Repair and maintenance of auxiliary machinery

(3rd Assistant Engineer)

(pumps, puriﬁers, clariﬁes, etc. ), lifeboat engine

Third Marine Engineer

Repair

and Inventory of spare parts

and

maintenance

of

auxiliary

engines,

(2nd Assistant Engineer)

bunkering, fuel oil transfer, boiler, etc.

Second Marine Engineer

Repair and maintenance of main engine, Refrigeration

(lst Assistant Engineer)

and air-conditioning unit

Chief Engineer

Over-all officer in charge of ship’s engine room

(!st Engineer)

Note: This is the normal work responsibilities of the Marine Engineering

Department, however, additional duties may be assigned by the Chief Engineer or
Duties onboard may change from internal arrangement among the officers.

Source: Philippine’s Overseas Employment Agency (POEA) Catalogue

3.2 The Work Routine of an Engineer

Generally, engineers are responsible for preparing the engine’s voyage plan.
This is in relation to the calculation, estimation and replenishment of fuel and
lubricating oil needed for the whole voyage. They take inventory of all the ship’s
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engine room spare pans and place an order for the requisition of any needed spare

parts. Furthermore, engineers are responsible for monitoring the perfonnance of
engine room machinery during operations. Hence, they prepare work plans for any

machinery requiring maintenance; may it be preventive or corrective maintenance.

The performance of most of these routinary work and responsibilities is often
done during the engineer's tour of duty in the engine room or during watchkeeping
period. Work routines are performed during watch periods such as, the conduct of

inspection and condition monitoring to every engine room machinery. Additionally,

maintenance and repair works are sometimes performed during this period to any

machinery requiring such attention provided that it does not intemrpt the success and

safety of a voyage.

efficient and

In addition, the ship's safe voyage is partly reliant on the

careﬁil

handling of the different machinery on board during

watchkeeping.

3.2.1 The Engine Room Watch

On older ships, the officer in charge of a watch needs to be in the engine
room at all times for the duration of watch duty. His task is to run up and down the

engine room to conduct regular visual inspections and give close monitoring to the

machinery perfonnance on board. The engineer on watch would note any suspected
abnormalities and further make plans for the maintenance work to be performed at

any time available.

Traditionally, the engineer's most effective tool during the

performance of watchkeeping duties is his six senses.

In modern ships, engine room watches are not often divided into the

traditional four (4) hour periods. This is due to the advent of automation on board

ships, whereby machinery spaces require minimum attention from engineers.

However, most of tlie duties and responsibilities of engineers have remained

unchanged and unaffected with the change of the watchkeeping system; panicularly
the period of watch. In the areas where work responsibilities are affected, new tasks

and functions were added. This is due to the introduction of automation onboard.

wherein most of the usual manually performed tasks were now carried out through
computers. In effect, it required engineers with new and more profound knowledge

and skills essential in the operation of such high technology equipment. The great

advantage of this fortunately is that, the usually strenuous tasks of engineer officers
in the ship's engine room is alleviated.

Specifically, modern machinery spaces may not require the total presence of

the engineer during operations. The officer in charge of a watch only attends duty to

conduct inspection and evaluation of the monitoring system of every engine room
machinery performance. With the use of modern and automated monitoring system
in the engine room, it enables him to detect and check any peculiar oddity in the

machinery space quickly and easily. Furthermore, his presence in the engine room is

only called for in times of any abnonnalities in the machinery spaces.

The engineer's duties and work in both ships are quite similar but, the

perfonnancc of duties in the latter requires minimum effort while the former is an
arduous one. May it be an easy or a strenuous job, the most important consideration

during watchkeeping are safety and efﬁciency. It may be worthy to mention that, the

realisation of a safe and efficient manning of the watch on board depends on the
absolute preparedness of the engine officer involved.

This requires strict but

effective training of the personnel involved to enable them to embrace the benefits of
any new technology used onboard.

Moreover, in the performance of engine room watchkeeping, the engineer

must have the capabilities and qualiﬁcations of an officer in charge of a watch in
accordance with the stringent regulation of the STCW ‘95. Marine engineers must

be able to meet, or if possible, to surpass the minimum requirements of the
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convention to be considered competent engineer officers on board ships. By doing
so. knowledge must be constantly refreshed and skills must be regularly honed for

eflicient execution of watch duties on board. Furthennore, in any occurrence of
extreme and unexpected conditions in the machinery spaces, the engine officer
should be able to react and handle the situation safely and efficiently. Hence, the key

in achieving the most practicable competence for engine room watchkeeping is

through effective training and re-training, if necessary.

3.3 Identiﬁcation of possible work areas for simulation

Training cadets or seafarers using the real work environment on board ship is

both safety hazard and costly.

However, the introduction of simulators

maritime industry had abated these encumbrances in training.

in the

Today, simulator

manufacturers are more resolute in satisfying the demands of simulator users that

they further caused the evolution of simulation technology seemingly unstoppable for
maritime education and training purposes. Hence, the number of engine room work
areas and scenarios that could be simulated for training had increased.

On board ships, a lot of work areas could be identified for possible simulation
training. However, regarding PMMA needs, the following work areas, considered to

be appropriate in the existing BScMar-E program, were drawn from the paper

presented by Prof. Hansheinrich Meier-Peter (1993), a professor from Flensburg,
Germany, during the first International Conference on Engine Room Simulators
(ICERS 1), namely:

1. main engine

auxiliary diesel engines

cooling water systems
lubricating oil system
.”'P!-*’.N

ﬁrel oil system

starting air system

auxiliary boiler/ exhaust gas boiler

turbo-generator
. refrigeration and air-conditioning (additional)

‘°P°."S-"‘

10. Bilge and Ballast Oil Water Separator Systems (additional)

From the above work areas, different scenarios could be designed or

fonnulated for trainees to interact with during the conduct simulation training.

Maritime simulators, particularly, engine room simulators (ERS) could be used in

training cadets or seafarers to enhance their knowledge and skills for a safer

performance of the operation procedures and conduct of trouble shooting on the
different work areas. As stated by Prof. Hansheinrich Meier-Peter (ibid.):

simulator training reveals one of the most important
advantages of simulator. They can be used to develop and

train general operating procedures and the behaviour and

reactions in case of disturbances....

Simulators can contribute to improve training standards.
To some degree they may provide or rather replace some of
the practical seagoing experience... (H. Meier-Peter, 1993)

In the present PMMA BSc. Mar-E curriculum, the use of simulation

equipment for education and training is imperative to consider if competence

assurance is desired. The attainment of competence may not be totally achieved by

the use of a simulator; however, its utility is one avenue towards the realisation of
such aspiration. This is due to the fact that, simulators could imitate the real work

environment on board, which could make the training more realistic. Hence, the use

of simulators will eventually beﬁt in the coverage gap of the Academy’s BSc. Mar-E
curriculum to the real work environment aboard ships.

3.4 Coverage Gap In the BSc. Mar-E curriculum

Closely examining the present BSc. Mar-E curriculum at the PMMA,
weaknesses are evident.

Both the pre-sea and pre-professional periods, reveal

inadequacies for the fulfilment of objectives in the various subjects offered in the
COUYSC.

As an example, the author observed that in 1995, only two instructors in the

pre-sea period were able to deliver the designed syllabus of their respective subject in
the BScMar-E course. It was further observed that the two were able to fulﬁl the

syllabus of their subject by accelerating the delivery of their lectures. Unfortunately,
examination results reveal that the cadets were not able to assimilate the many
important things needed for their career. Due to this effect, the revision made to the

academic schedule was often blamed. It was rationalised that the culmination of the
pre-sea syllabi is quite impossible because the basic marine engineering subjects,
which were previously covered in two years, was condensed into one year.

On the other hand, the pre-professional phase likewise shows some
weaknesses. There are no questions that may arise into the virility of the theoretical

program of the curriculum, however, the practical side of the course could be
challenged. This is due to the absence of any skill-based training for the cadets that
will complement the actual shipboard training. It is only the in-house shipboard

training, which the cadets undergo during Sundays at the harbour that reinforce the
actual shipboard training. Unfortunately, this scheme is evidently more effective for

first year cadets’ pre-sea farniliarisation stage rather than for the pre-professional
stage of the senior cadets . The reason for this is that the third and fourth year cadets

are with the ﬁrst year cadets playing the role of tutors. Consequently, they will have
no chance to exercise what they have learned on shipboard training to augment their
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acquired knowledge and skills during that period because they are busy orienting the
first year cadets. Furthemiore, the two years of final theoretical studies will mean

two years of lay-off from sea for the cadets. The period of lay-off is too long for the

cadets to experience in their young career since, the academy has no other mode of
watchkeeping skills training scheme to complement the actual shipboard training. In
this stage, the academy should employ the essential training tool which enhance

watchkeeping skills to avoid any adverse affect of the lay-off period on the

knowledge and experience of the cadets, particularly the skills acquired during their
shipboard training.

Moreover, the transfer of the PMMA to its new haven, in San Narciso,

Zarnbales, further hampers the cadets’ regular conduct of the in-house shipboard
training. This is due to the fact that Zarnbales is located far north of Manila having
an equivalent of 5 to 6 hours travel time by land transportation. Hence, this will

make the conduct of the in-house shipboard training in South Harbour, Manila more
arduous.

Another weakness in the cuniculum is the validating examination.

The

method of the final assessment for cadets prior to graduation and certiﬁcation does
not assure competence.

As mentioned in the previous chapter, the validating

examination has no appropriate means of measuring skills; instead it has more tools

in assessing the knowledge of the cadets.

These deficiencies in the PMMA BScMar-E program had made the coverage
gap between the PMMA BScMar-E curriculum and the actual work area larger. On

the other hand, this gap is impeding the efforts of the Academy to attain or to
possibly surpass the STCW ‘95 required level of competence. In addition, another

factor that contributes to the coverage gap of the curriculum is the characteristics of
the shipping business. Shipping is a very dynamic industry which is highly receptive

27

to the amenities of technology, such as automation. Hence, this feature of shipping
industry always makes the MET programs outdated in due time.

With these things to consider, the PMMA BScMar-E curriculum inevitably
requires regular review and adjustments to be able to cope with the stringent

requirements prescribed by the continuous developments in shipping technology. It

is therefore imperative for the Academy to consider utilisation of other mechanisms
for the attainment of its BScMar-E course objective. It is along this line that the

author proposes the use of engine room simulator as an avenue for the academy to
take in order to amend any gap between its curriculum and the real work

environment on board ships.

On the other hand, utilisation of engine room

simulators would augment the knowledge of cadets or trainees to modern technology
currently use in the maritime industry, particularly, in ships’ automation. Hence, in

order for its curriculum to correspond with the work environment aboard ships, the
Academy should indulge its efforts in taking a step further into the development of a

new training program designed for the use of simulation equipment.

Chapter 4
The Development of Training Programs for Simulation at PMMA
“Simulators by themselves do not train; it is the way that they

are used that yields beneﬁt. such beneﬁt must be a result of
an approved programme of training with a clearly deﬁne aim
and structured objectives, carefully designed scenarios and

qualiﬁed instructors". (Peter Barber, quoted in the article In

Focus: Education and Training, Shipping World and
Shipbuilder, October, 1996)

The coming into force of the STCW ‘9S may cause inevitable changes and

adjustments in the present PMMA MET program.

Basically, the changes and

adjustments are needed to upgrade the capability of the academy in providing an up

to-date education and training and consequently meet the requirements of the STCW
‘95. Nevertheless, these changes may not necessarily mean total or major revision in
the present MET program. It should be noted that, upgrading may only mean a

change in strategy for the culmination of the MET program objectives.

The

weaknesses of the PMMA MET program identiﬁed in the previous chapters only
require a change in the education and training methodology.

This means that, a

major revision in the BScMar-E curriculum is not required. Instead, the academy’s
strategy and methodology in ﬁrlﬁlling the designed objectives are to be replaced or

supplemented. Along this line, the author believes that the procurement of modern

training equipment, such as simulators, will eventually address the deﬁciency in the

existing BScMar-E curriculum.

In training, development of a well structured program with clearly deﬁned
objectives is very essential. This is to make the training equipment work effectively

towards the attaimnent of the pre-stated course objectives. For this reason, maritime
institutions, like the PMMA, should develop a training program which considers and

deﬁnes the training tools to be used. In this paper, the training tool in consideration

is the engine room simulator (ERS). However, to achieve the best beneﬁts from

simulation technology, the existing training program of the Academy, which was

basically designed for the use of the conventional approach of training must be
modiﬁed to include the necessary design for the use of simulators. In the maritime

ﬁeld, conventional training means that the training of cadets is restricted to sea
experience without any supplementary training tool. In this context, prior to the

design of a program for the eventual utilisation of ERS, the Academy must identify
and deﬁne the various applications of simulation task function and suit it where it
could be best applicable.

4.] Application of Simulator Task Functions

Accordingly, the use of ERS for training does not necessarily mean
supplanting the real hands-on experience on board ships. Instead, simulators are

purposely utilised to facilitate hands-on training, especially in situations where
onboard training would be impractical. However, the beneﬁts from using ERS for

training cadets and junior officers in the maritime industry, mainly depend on its

proper usage. This means, using the proper kind of simulator for a proper training
program which are designed to work compatibly for the attainment of an objective.

For the purpose of deﬁning the different task functions needed for the present

PMMA BScMar-E training program, the various categories of simulators must ﬁrst

30

be presented. Table 4.l shows the various types of simulation task functions

and

their corresponding capabilities.

Table 4.1: Categories of Simulators
Full Mission Simulator(FM)
Multi-task Simulator

Part-task Simulator

Desktop PersonalComputer-based Simulator

capable of simulating a total engine room
enviromnent
capable of simulating a limited engine room
enviromnent
capable of simulating a single or a limited
combination of task relating to a system
programmes designed to simulate a single ship's
system or set of operations in real time for interactive
use by an individual.

Source: Agenda Item 3 on the 25th Session by the Sub-Committee on Standards
of Training and Watchkeeping (STW/25/3/7, 1993)
Based on the aforementioned simulation task functions, the PMMA could

identify the different areas where these task functions are preferably in place.

Basically, the intent of the PMMA is to use ERS in the training and assessment of its

cadets. As mentioned earlier, the current methodology of training and assessment in
PMMA lacks the essential elements in measuring and consequently, assuring

competence of its cadets. That is why, the use of the different simulation task
ﬁmctions in the PMMA training program is proposed by the author for the academy
to achieve the highest practicable competence and thereby, satisfying the STCW ‘95
requirements on seafarers‘ competence.

To be able to harmonise the different applications of simulation task

functions in the PMMA training program, it is necessary to take a brief account of

the main problems of the existing curriculum.

The following are the visible

problems, which are considered to be contributing to the vulnerability of the whole
course to questions and criticisms from concerned sectors and from the Academy's
detractors respectively:

The pre-sea period is too short for the culmination of its designed coverage.
The pre-professional period restricts the cadets from sea exposure for two long
years.

The inadequacy of watchkeeping skill training for the cadets during these periods
(pre-sea and pre-professional) to complement the actual shipboard training.

The validating examination is more on knowledge rather than competence-based
IISSCSSITICFII.

The applications of the different simulation task functions in the PMMA

training program will eventually solve or rather eliminate these stated problems.

This could further narrow the gap between the theoretical studies of the cadets and
the actual work environment. In addition, simulation as frequently mentioned by
experienced users is beneficial and effective in addressing knowledge and skills

acquisition problems in training and education. This could be supported by the
stated benefits on the use of simulation from the excerpt of STW 25/3/7, 1993. These
are;

Accelerated and intensive, compressed and intensive experience in a
safe, controlled environment.
Emergency response training in a risk free enviromnent.

Uniform skill assessment and performance measurement.

Uniform quality of operational experience and skill development in
machinery operation.

Teamwork, communications, instrument and procedures training.
Individual watchkeeper skills.
Specific training objectives to meet needs of the workplace.
Research into human behavioural factors.
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It should be noted that. not all of the stated beneﬁts of simulators are already

proven. Speciﬁcally, the unifomiity of assessment and quality or global standards in
training and assessment are yet to be proven.

In addition to these drawbacks,

simulators also have limitations in training and assessment purposes. As noted by
the consultants on the STW 25/3/7 ( 23, August 1993 ), the following are the main

limiting factors of simulator for training in general:

Lack of standards for the capability of facilities and equipment

Varying level of ﬁdelity of systems
Cost of facilities and supporting infrastructure ( technical staff,

instructor maintenance and system upgrading)
Lack

of

uniform

training

standards

(

objectives,

teaching

methodology, use of equipment, monitoring techniques)
Shortage of experienced instructors
Low students : instructor ratio for many programmes

Nevertheless, its effectiveness in training which was claimed to be

tremendous may overcome these disadvantages and it will be proven by the PMMA
in the future. In education and training it is very essential to consider the beneﬁts

and limitations of the training instrument to be used in order to take advantage on the

amenities of the instrument and likewise anticipate any shortfalls. Along this line,

the identification of the current inadequacies in the training program and the

awareness of the beneﬁts and limitations of simulation technology will eventually
lead the PMMA to the proper applications of simulation task functions. Hence, the

utilisation of ERS requires each task ﬁmctions to play signiﬁcant roles in the
individual subject that have corresponding training programs to fulﬁl the whole
course training objectives.
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4.2 Simulator Functions and Training Objectives

If PMMA is going to utilise ERS for training, the most important thing to

consider is the selection of the appropriate task functions. The task functions are

imperative to confonn with the course training objective in order to ensure that the
selected simulation equipment is what the Academy needs in its effort to facilitate

knowledge and skill transfer to its cadets. Muirhead & Waters (1994), shared this

view by stating that;

The main criteria for simulators to be most effectively used to

enhance the skill levels of mariners is that, the tasks selected are
relevant to the training objective (Muirhead & Waters, 1994).

This would mean a considerable adjustment in the existing training objectives
since PMMA will be using ERS for the ﬁrst time. Moreover, the existing training

objectives of the BScMar-E course was designed to conform with the available
training instrument which was totally inclined to the actual shipboard training and to
the in-house shipboard training but without any regards to ERS.

Hence, clear

training objectives must be conceptualised and designed this time with the

consideration of ERS to make the utilisation of simulators fruitful for the training
program in the Academy. As Mr. Amit Ray (1995), Section Head of Maritime

Technology at the Singapore Polytechnic, averred;

Insignificant training has been taking place for Junior
seagoing staff on board modern vessels..... Well planned
education and training programs aided by state-of-the-art
simulators would be the solution to this problem (Amit Ray,
1995)
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4.3 Effect of Slmulatlon on the Existing Training Objectives

Due to the fast approaching deadline for the STCW '95 compliance, MET

institutions have no option but to immediately upgrade their education and training

capabilities, i.e. introduction of modem education and training tools. However, it
should be noted that the introduction of a new training tool in any MET institution
will cause a considerable effect on the existing curriculum. This is due to the reason
that the new tool could be used as follows:

o replacement of existing training equipment
0 ﬁller to any void in the training program

0 complementary to existing training tool

For this reason, the use of ERS in the PMMA MET program may require minor

adjustments to its existing curriculum. As previously mentioned, the simulator task
functions must confonn with the training objectives or vice versa. Hence, in order to

make the simulator task functions and training objectives work harmoniously

towards better and more effective training, associated effects of simulation

technology on the existing training objectives musfﬁrst be assailed.

4.3.1 Course Training Objectives

Like other maritime institutions, the PMMA has-the mission to produce able

and qualiﬁed merchant marine officers who can perform competently the challenging
tasks on board ships. However, the avenue each MET institution takes to realise

their mission differs from one another. Some achieved their goals through the use of

modem technology, whilst, others employ the conventional or traditional

methodology. Unfortunately, the PMMA had long been using the traditional way of
training its cadets. Its BScMar-E training program was satisﬁed through the
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traditional hands-on during sea training and there was no available complementary

mode of watchkeeping skills training program. invariably. the utilisation of ERS has
accompanying effects in the course as a whole.

The uaining program will be

subjected to modification since the current program was not designed for the use of
simulator. Due to this, the whole academic program will experience considerable

adjustment of schedules to accommodate simulation as part of the cuniculum which
is to be conducted between lectures.

All the changes and adjustments needed for the academic schedule however,

are the attributes of the Academy's response in order to satisfy the requirements of
the practical exercises of the speciﬁc topics within the course subjects with the use of
a new training methodology.

As stated earlier, each of these subjects has

programmed practical exercises incorporated in its individual topics within the

syllabus.

Furthermore, each of the individual topic has corresponding training

objectives and a training schedule. Therefore, to enable the Academy to use ERS in

its curriculum, it is paramount that the effects of such equipment are to be identiﬁed
and addressed. By doing so, the training objectives of each individual topic within

the course subjects that have complementary training exercises must be reviewed for
the much needed adjustments.

4.3.2 Training Objectives of individual Topics

All of the subjects listed in Table 2.1 have practical exercises integrated in

their respective syllabus favourably intended to facilitate the learning process of the

cadets. These exercises were purposely designed to enhance the acquisition of the
required knowledge and skills to a certain degree of competence described in the

speciﬁc training objectives.

However, some of the subjects requiring practical

exercises have been under-taught due to the absence of the required facility, whilst

other subjects designed for the use of various laboratory equipment were able to fulﬁl
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the intended practical exercises.

It may be wonh mentioning that these two

situations happening in the training program of the Academy may or should imply

the use of simulators to replace or complement the existing training equipment and
address the deficiencies in the program.

To show a deﬁciency in the program, the subject ‘Marine Power Plant 1'

(MPP-I), which consists of many different topics where practical exercises are
applicable should be taken as an example. This subject is about the fundamentals of

l.C.E., which includes basic principles of operation of l.C.E. and the different types

of auxiliary machinery contributing to the operation of such system. One of the
many topics of this subject requiring practical exercises is about the fuel oil system.

In the current curriculum, the practice on the culmination of this topic is by plainly
looking at the physical features of the system. This is done during the in-house
shipboard training sessions. However, the cadets could not experience or even see
how the system really works.

In view thereof, the cadets will only be able to

familiarise themselves with the engine system and perhaps understand the principles

behind its operation but no skills in the actual operation of the different systems are
acquired or developed, because there is a little opportunity for training in the actual

operation of the system.

With this particular example, PC-based engine room simulator could fit in as

a complementary training equipment to the in-house shipboard training in order to

tackle the problems on the acquisition of the underpinning knowledge and skills on
the said subject. It should be understood that the use of simulation in the different

subjects and topics offered in the course may require varying types of simulation
function. However, its utilisation does not mean a consequent revision in the whole
curriculum. This was made clear by Prof. Stephen Cross, when asked about this
subject matter during his lecture at WMU on May 1997. He further agreed that the

use of simulation as a training tool must be speciﬁed in the achievement of the
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training objective in each topic. This is for the purpose of clearly stating that the

knowledge and skills acquired by the cadets are only through simulation training and
that the real hands-on training onboard was not supplanted by it.

The only problem that could be met in delivering the training effectively is

the ability of the instructor to combine the two training schemes i.e. in-house

shipboard training and simulation training, for the realisation of a common objective.

Hence, simulation training should be delivered systematically considering an

appropriate schedule which will not negate the on-going in-house shipboard training
in the fulﬁlment of the whole topic objective. In doing so, the instructor should be

well prepared in conducting the training, guided with proper training procedures in
which the best way to do is through patient and careful plarming of a systematic

delivery of lessons.

4.4 Planning of Simulation Instructions

In lesson planning, instructors must have criteria in formulating a systematic

delivery of what he intends to impart to the students. Basically, once a syllabus is

established for a certain subject, it is likewise essential that an instructional sequence
of lessons is designed. Gagné, et.al. (1992) suggested that, lesson planning should
involve the following considerations:

A statement of the objective of the lesson and its classiﬁcation
as to domain of training outcome.
A list of the instructional events to be employed.
A list of the media, materials, and activities by which each event
is to be accomplished.

Notes on teacher roles and activities

(prescription

for

instructors).
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Generally, it is essential that the stated objectives of a particular lesson should

clearly define the expected outcome of learning. It should specifically deﬁne the
learning domains (i.e. cognitive, psychomotor and affective) that it intends to satisfy.

If the objective of learning in the lesson is for cognitive skills, it should identify and
define which level of learning is to be fulfilled. Blooms (1979) has the following

level of learning or otherwise called the Blooms taxonomy of educational objectives:

Knowledge

Understanding or Comprehension

Application

Analysis
Synthesis
Judgement or Evaluation

It should be understood that knowing the level of learning objectives would
help the instructor to identify the needed teaching methodology and equipment
appropriate for the lesson. On the other hand, if the lesson objectives are for the

psychomotor or affective learning domains, the expected outcome should also be
defined. This will help the instructor to identify the teaching needs of the lesson in

order to culminate the stated objectives. In addition, this will assist the instructor to
design relevant training exercises and identify teaching methods effective for
learning.

4.4.1 Training Equipment and Learning Activities

With the simulator as a medium for learning, instructors must consider the

particular application of such learning instrument and make necessary analysis for

the usage of simulation equipment. As stated in the Producing Instructional Systems
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I by AJ. Romiszowski ( 1984, p I75 ), the analysis should be made from two

viewpoints, namely:

o Analysis of the real phenomena, situations or skills that are to be

learned in order to be able to design an appropriately realistic model

exercise.

0 Analysis of the learning tasks and difficulties involved, in order to

decide how much simpliﬁcation of reality or how much breakdown
into simpler exercise is appropriate.

Upon fulﬁlling the analysis based from the two viewpoints stated above,
instructors must be able to know how, where and when to use simulation in the

learning process of students within the subject. In addition, instructor should review

the topics where training is appropriate and check if any pre-requisite knowledge and
skills are essential. This will help the instructor to know where to start his approach

in delivering the lessons to the students. At PMMA, the use of ERS in its training

program requires instructors to consider going through the point of making analysis

to come up with an effective training program.

scenario related to the speciﬁc

topic objective desired to be simulated should (be designed prior to the ﬁnal
development of a lesson plan. A.J. Romiszowski (1984, p. 198) share this view by

propounding some aspects of design to be used as an aid to the selection and design

of simulation activities. These are:

0 An open-ended situation, which provides opportunities for the choice

of several avenues of analysis and several learning objectives.
0 An experiential learning situation, in which the participant learns

through the analysis of the situation in which he ﬁnds himself and
discovers new principles and relationships.
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o A simpliﬁcation of reality, presenting only those aspects of the real
life phenomenon under study that help to identify the general
principles that are to be learned, and exaggerating some aspects in

order to better illustrate these principles.

A “compression of feedback", so that the consequences of the
decisions and actions taken are almost immediately apparent, thus

enabling the learning process to be controlled by feedback of results.
A “compression of time" , so that in one or two hours’ role play, the

participants can live through the various stages of a gradually
developing problem, which, in reality, might take many years to
develop.

Basically, a lesson plan is conceived based on the specific objectives of a

topic. However, its composition must consider effective communication, students

learning ability and capability of the training equipment to be able to design an

effective strategy for the delivery of lessons.

4.4.2 Re-arrangement and Order of Presentation

In organising the sequence of presentation of a topic, the most significant
factor to consider is the disadvantages of the training equipment. As mentioned
earlier, one of the disadvantages in using a simulator for training is the low

students/instructor ratio for many programmes. From the author's point of view, this
limitation will invariably hinder the instructor's desire to shorten the time schedule of
the subject to achieve the objectives. Consideration then of the disadvantages of
simulators will enable the instructor to re-arrange and re-organise his students’ into
different group activities in order to make theory and practice in the simulation

training program be delivered systematically in the best time available within the
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whole program schedule. This will funher enable the instructor to co—ordinatethe

presence of another simulator instructor to cope with the limitations of simulators.

Basically, there are three stages in the conduct of simulation training, namely;
brieﬁng, simulation ( performance ) and de-brieﬁng. AJ. Romiszowski ( 1984, pp.

184--I85) however, suggests that statement of objective, analysis of the situation,

training and evaluation should constitute the three stages of simulation training.
This implies the need to provide the students with the essential infonnation about
what the simulation training is for and where the students should be aﬂer the training.

There is also a need to brief the students about the DOs and DON'Ts in performing

simulation training and be appropriately infonned about the nature of the training. It
is an inherent part of the briefing session to ensure that any doubts of the students
must be cleared and enlightened prior to the start of the simulation training. This will

require the instructor to clearly define the role of each student in the simulation and

that a simulation procedure ( checklist of processes ) be provided to help the students
in case problems arise during simulation. In a trouble shooting simulation or in a

problem related simulation, the students should be given ample time to make an

analysis on any given situation to consequently identify the possible approach for the
problem solution. More or less, these are the most ‘important things to be covered in

the brieﬁng stage of the training. However, additional instructions may be helpful in
making the simulation training successful.

During the perfonnance of simulation, the instructor should always be in

control of the training situation by closely monitoring and appropriately supervising
the actual simulation. He should always be available to provide assistance on any

difficulties met by the students during the conduct of training. In some cases of
simulation, it may not be necessary for the instructor to let the students lcnow his

physical presence and that he is in direct supervision of the training. This is to avoid
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any reluctance or hesitation for fear of being watched in the part of the students to
react at their normal behaviour against the situation being simulated.

4.5 Course Assessment and Evaluation Plan

If the basic elements of instructional design should be considered, one could
notice the importance of having a feedback for the extent of students‘ learning
process and practical performance. Feedback in the fonn of assessment is not only a

tool for determining the capability of the cadets but also an effective and meaningful

way of detennining the object of training. Rationally, it would be meaningless to
keep on training people without knowing the progress or result of the training. This
was made clear by Prof. Stephen Cross, a simulation training expert, during his
lecture on March 1997 at WMU, when he stated that “training without assessment is
a wasted effort”.

Basically, designing a lesson plan for the training should include assessment

methods or evaluation system. This would monitor the progress of students and

would likewise check the effectiveness of the training equipment and teaching
methodology in use. The assessment would reveal ‘thestudents progress and discern

their perfonnance during the conduct of training. It is reasonably imperative that the
students or learners should know the results of their efforts or the progress they have
in acquiring knowledge and skills.

This will enable them to ponder and make

necessary improvements or corrections on any mistakes in their previous
perfonnance. In this regard, an assessment method should be designed to evaluate

the over-all performance of the students and their ability to transfer the acquired
knowledge and skills to the real work area.

Moreover,

the assessment would

indicate whether or not the delivery of training program is effective. N.D.C. Harris
(1979) agreed to this by stating that:
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A simple approach to assessment looks at two viewpoints;

a) assessment of the student, and

b) evaluation of the course.

It is essentially paramount that instructors work out an assessment or

evaluation plan for the whole subject or a unit topic to appropriately assess the

students capability as they progress through the course.

Setting up criteria or

guidelines may be helpful to come up with a suitable and appropriate assessment
procedure which is valid and reliable.

To make an assessment method valid,

assessors must ensure that the assessment method should really be assessing what it
claims to assess.

On the other hand, the assessor should be consistent in his

assessment in order to attain reliability of the assessment method. With these things
to consider, Professor D. Fisher (1997), a visiting professor at the WMU, during his
lecture suggested the following general questions, which may be useful in designing
an assessment method or program, i.a.

What skill, attitude and knowledge or competency is needed to be assessed?

What fonn of assessment will be used? (i.e. multiple choice, essays, reports on
project, practical demonstration of skill, etc. )

Does the assessment confonns with the specific objective?
What kind of assessment feedback will be given to help students improve as they
progress in the course and when will it be given

Will using this assessment help to evaluate and improve the training program?

In this paper, one method of the assessment preferred and proposed to be used
in order to answer the above mentioned general questions is the assessment through
simulation. The written, oral and practical examination currently used in assessing

the cadets will be reinforced by simulation assessment.

The idea of utilising

simulator for assessment came up due to the inadequacy of the examination methods
at the PMMA to assess the cadets competence.

4.5.1 Existing Assessment Methods

Through the years. the Academy has been conducting a regular assessment
program to measure the knowledge and skills gained by the cadets and consequently.

to evaluate the effectiveness of its education and training program. The conduct of
assessment in the fonn of examinations (written, oral and practical), quizzes,
assignments and projects is a task given to individual instructor handling a

corresponding subject. The examinations for each subject comes twice per semester,

otherwise called the mid-tenn and ﬁnal examinations. The quizzes, assignments and
projects on the other hand, are required after the fulﬁlment of an individual topic
within the subject.

Meanwhile, the validating examination as discuss earlier is only capable of

measuring the skills of cadets in limited examples of machinery repairs.
Undoubtedly, due to its deficiency, the validating examination is inadequate in

measuring the cadets’ competence in the operation, repair and maintenance of the
different systems in ships’ engine room. Hence, the utilisation of simulators for

assessment is basically intended to include assessment of skills in main and auxiliary

systems operation and fault diagnosis in addition to the current assessment of skills
in repair and machine shop operation.

4.5.2 Assessment Through Simulation

Accordingly, simulators could be used as an end result as well as a progress

assessment tool. Simulation as an end result assessment tool could be carried out by

rendering the assessment at the end of all simulation training exercises to check the
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over-all capability of cadets to perform competently on board ships. In doing so, the
ability of the cadets to relate on real work area the acquired knowledge and skills
from all the relevant simulated scenarios will be evaluated. This assessment could be

conducted at the end of the graduating cadets’ last semester in the PMMA and it will

be made as part of the validating examination.

Likewise, using simulation

assessment to detennine the progress of the cadets knowledge and skills acquisition
and development process could be held with in a semester, i.e. in every fulfilment of

a topic or in concurrent with the major examinations (midtenn and ﬁnal
examinations).

However, although simulators may be reliable and effective for maritime
training. its effectiveness for maritime assessments is yet to be proven. Capt. Hans J.

Schafer. Director of Training , Mayon Management Inc, Philippines and Capt. S.K.

Joshi, Manager, Technical Training and Total Quality Management, Teekay
Shipping ( Canada ) Ltd. ( Seaways, March 1997, p.10 ), shared this view by

admonishing that:

.. simulators are an

excellent training tool. However, caution

should be exercised when using simulators for examinations and
assessments because, as we have seen, they do have limitations
(Schafer & Joshi, 1997).

One limitation of the simulator when used as an assessment tool is the possibility of
instructors as assessors to be subjective.

Subjectivity on the part of instructors,

which is due to instructor-students familiarisation makes the result of the
examination unfair and questionable.

Such limitation in using simulator for

assessment should be reviewed and consequently be addressed. Fortunately, the

views of simulator experts and experienced users suggest the use of a cn'terion-based

simulation assessment (Examples of criterion-based simulation assessment will be
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discussed in Chapter 5) to minimise the effect of instructors/assessors subjectiveness.

A criterion-based simulation assessment requires establishment of criteria as the

basis for the marks of trainees performance. Hence, the result of the assessment

would be documented and consequently. the problem of subjectivity of instructors
will be minimised.

Moreover, care is likewise paramount in the design of examination exercises

to avoid mis-interpretation of the use of simulation for assessment. Poorly designed
simulation assessment exercises may cause varying reactions from trainees.
Misconception or "wrongunderstanding that they will be assessed in the operation of

a simulator may lead to a meaningless competence assessment. In other words, the

assessment should be measuring the capability of trainees for on board duties and not
their knowledge and skills in handling the simulator. Ms. Claire Peckan (1997)

expressed her wariness with regard to this issue during the recently concluded Third
lntemational Conference On Engine Room Simulators ( ICERS 3 ) by stating that:

Care should be taken in simulation assessment because assessors may

be assessing the ability of trainees in running the simulator and not
their ability to perfonn in the real job (Peckan; 1997).

Hence, in making the use of simulation effective in both training and assessment, it is

imperative for the PMMA to give great care and attention in the selection process of

an appropriate simulation type for the existing training program.

4.6 Selection of Simulation Type Effective to the Training Routine

Development of a training program should also include the deﬁnitive
selection of simulation type appropriate for the designed program. Basically, the

selection process depends on the following factors of considerations:

47

training objectives requirements

range of application
flexibility for possible system's upgrading

cost effectiveness of the equipment

As stressed in the earlier sections, the application of simulation task functions must
confonn with the training objective.

In this regard, the simulator must be the

appropriate type to perfonn the simulation task functions needed to satisfy the pre

determined objectives. A thorough and careful scrutiny of the serviceability of the

equipment or examination of the range of simulator applications may help. This is to
enable the Academy to continuously perfonn research and development in quest for
any future use of the simulator.

Similarly, the Academy should consider the

ﬂexibility of the simulator system to any possible upgrading whenever it is
necessary. This is due to the fast phase in the development of technology which

tends to outmode current technology so quickly.

Eventually, the justification needed by the Academy for the selection of
simulator type would be the cost effectiveness analysis. The cost effectiveness of the
equipment on the other hand, is dependent on various factors including the

aforementioned considerations in the selection process. Among other factors that
will affect the cost effectiveness analysis is the financial resources of the Academy

for the acquisition, operation and maintenance of the equipment.

In addition,

environmental requirements for the operation of the simulator should be included in
the financial resources factor. This is due to a possible necessity of aggrandising the

environment condition of the simulator room to satisfy the system operation
requirements, i.e. air-conditioning system, carpeted floors, humidiﬁer, etc.. It would

also be necessary to state the number of users that can be accommodated by the

simulator per training engagement. This is to ascertain that the selected simulation
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type could abet all the cadets enrolled in the course to fulﬁl training within schedule.

Furthermore. the life span of the simulator is likewise imperative to be given

consideration in the analysis. This will enable the Academy to estimate, the rate of
return on investment. Prof. Stephen Cross (ibid.) gave his estimate on the length of

service of a simulator before it becomes a maintenance liability as within the range of
l0-l5 years. However, he further said that this could be achieved and possibly
extended by employing an efficient and effective maintenance system.

In this context, a good cost-effective analysis must be conducted first on the

different simulation equipment available in the market today. Appendix 2 identifies

five of the few machinery simulation equipment used by different countries for their

present maritime education and training. Alter due consideration and evaluation of
the different decision parameters, a desired simulation type could be identified and be

procured upon availability of funds. Eventually, one or two types of the simulation
equipment being evaluated to complement the existing training equipment will be

sufficient enough for the culmination of the training objective at the PMMA.

4.7 Training for Skill Acquisition and Development

Once you have detennined the speciﬁcation for your
simulator, you must then be very clear about the development

of programme that you wish to use the simulator for, and the
programme will be dependent upon the particular use, i.e.
training, assessment or consultancy (Angas, 1992).

Mr. George Angas, ( 1992 ) Head of the Warsash Maritime Institute, stated

this to caution potential users to be able to make simulators effective and meaningful
for their purpose.

As it was mentioned earlier, making simulators effective for

training encompasses a well designed training program, clearly defined objectives
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and moreover, qualiﬁed instructors. In addition, the characteristics of simulators of
being risk free and safe environment for training may contribute to its effectiveness
in training. This is due to the fact that simulators allow the trainees/cadets to interact

with the simulated environment repeatedly without endangering their lives.

In

addition, simulation training pennits the cadets to acquire the underpinning
knowledge and skills or develop their skills acquired during shipboard training due to

the hands-on practice wherein they are actually involve with during the exercises. As

pointed out in the issue, In Focus of the journal Shipping World and Shipbuilders
(October 1996);

The basis of education and training is encapsulated in the old
saw... Tell me, and I'll forget... Show me, and I may

remember... Involve me, and I'll understand (Shipping World
and Shipbuilders, 1996).

Eventually, the objective of the PMMA in using ERS for its training program
is for the cadets to continuously acquire and develop knowledge and skills for the

necessary certiﬁcation as competent seafarers in compliance with the stringent
STCW '95 regulations.

4.8 Competence: A Final Training Outcome
Competence is deﬁned as the speciﬁcation of the.knowledge and

skills and application of that knowledge and skills within an

occupation or industry to the standard of performance required
in employment ( Safety at Sea International, Nov. 1994, p.15 ).

If the above deﬁnition of competence is examined carefully, it suggests that
competence is indicated by the ability of an individual to use the acquired knowledge
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and skills in the actual work area against the level of capability required on board

ships.

Initially, education and training confer the cadets with the necessary

knowledge and skills for a specific area of work responsibility on board ships. At the
end, the ability of the cadets to transfer the acquired knowledge and skills in the work

area will define their competence.

Moulding of competence involves the process of acquiring knowledge and
skills as well as development of that knowledge and skills and its consequent

application in the real work environment. Nevertheless, the question of what level of
competence should seafarers possess is always an important issue to consider.

Peckan (ibid.) express her view regarding this issue in her conference paper, where

she emphasised that competence is more related with effective job perfonnance and
than that of the minimum required competence.

At the PMMA, the first year cadets are supposed to be prepared and trained to

attain the necessary competence required for their shipboard training.

However,

what is happening is that the cadets are not totally prepared and not equipped with

the necessary knowledge and skills for their shipboard training. This has caused

precious time for the cadets in the familiarisation on board rather than in the

development of skills. The rationale for this is the inadequacy of the present training
program to provide the cadets with the necessary knowledge and skills such as

operation of a less complex system on board. Similarly, the training of the senior
cadets for their engine room junior ofﬁcer's license is not really that impressive as it
is claimed locally. Usually, graduates of the PMMA needed to serve on a one rank

lower capacity for at least a year to gain more knowledge and experience in the

actual work area.

It was rationalised that the graduates of the Academy are

unprepared to assume a critical responsibility on board and that they needed more
exposure in the work area to be able to perform effectively on the job. Again, the

problem behind this is the deﬁciency in the training program in which there is no

available equipment for the designed practical exercises in the different subjects.

Consequently, this has caused the PMMA to fall short in the satisfaction of the

requirements of the actual work area, which is basically effectiveness on the job.

Along this line, it is imperatively important that the knowledge and skills the

trainees possessed should be able to meet the actual work area expectations.

As

drawn from the publication, Safety at Sea International ( Nov. 1994, p.16 )

competence required on board encompasses the following capabilities:

perfonn individual tasks ( task skills )

manage a number of different tasks within the job. ( task
management skills )

respond to irregularities and breakdowns in routine ( contingency

management skills)

deal with the responsibilities and expectations of the work
environment. ( job/role environment skills )

It is due to these expectations on board that the author has given

consideration and attention for the incorporation of simulation training in the existing
PMMA BScMar-E curriculum.

One purpose for the use of simulation in the

Academy is to abate any deficiency of the existing training program. Likewise, the

author believes that simulators can mend the existing gaps between the actual work

area and its MET program. Again, stressing the point of mending any coverage gap

in the curriculum, the cadets will be given a preliminary exposure on the operation

and a corresponding fault diagnosis of the different types of machinery on board. In
this manner, the usually repair oriented training that the Academy has, will be

complemented by engine room systems operation simulation exercises. Moreover,
their theoretical background will be reinforced by repeated simulation exercises and
as an expected outcome, the cadets would be acquiring more knowledge and skills.

In effect, lesser time of farniliarisation will be required by the actual work area when

they go on board due to the extent of gained knowledge and skills on the different

engine room systems, e.g. auxiliary machinery operations through simulation
training.

In this regard, all aspects of effective work perfonnance should be developed
into the cadets through simulation training.

This is to enable them to execute

competently the duties and responsibilities required on board. especially in their

professional career. On this account, the incorporation of simulation training in the

PMMA BScMar-E course will be aimed to upgrade the present level of competence
among its future cadets and graduates.

Chapter 5
Incorporation of Simulation Training in the Present BScMar-E
Curriculum
The aviation industry for the past few decades, has been the recipient of the

beneﬁts of simulation technology in training.

Today, the maritime industry is

likewise beginning to enjoy the comforts of such technology in providing a vast

amount of knowledge and skills, particularly to seafarers, offshore personnel and
lately, the shore-based personnel. With the celebrated benefits of simulation in mind,
the PMMA should employ such training equipment to its helm to effect an

unprecedented and STCW '95 confonning competence among its cadets. However,
the eventual use of engine room simulators and the consequent success of its use in
the PMMA depends on the strategy that will be employed to confomr such training

equipment with the existing curriculum.

In the previous chapters, overviews on the Academy's current MET activities
and the actual work environment, and the proposed measure in the development of

simulation training program were presented. Likewise, the need to come up with a

valid assessment method was mentioned.

These were aimed at defining the

procedures that should be taken for the actual incorporation of simulation training
into the present BScMar-E curriculum. Furthermore, the need of a valid and reliable
engine room simulator assessment method was mentioned in order to recognise and

appreciate the beneﬁts of simulators for training.

In this connection, the actual

54

incorporation of simulation training in the existing MET curriculum will be
presented in this chapter.

Firstly, the different subjects within the curriculum where simulation training
could be effective should be identified. This is due to the fact that not all the subjects

having a designed practical exercises, would benefit from simulation training.

Hence. the contents of these subjects are essentially important to be carefully

reviewed to look for areas of possible incorporation of simulation training.

5.! Identiﬁcation of Possible Subject Areas for Simulation

From Table 2.1, the following are the proposed subjects that have topic areas

for possible simulation training;

Electricity

Engineering Systems
Marine Power Plant I (MPP 1)

Marine Power Plant II (MPP II)

Marine Power Plant III (MPP III)

These subjects were chosen to accommodate simulation training as
supplementary training tool. The reason for this is that each subject offers topics that

if delivered with proper training tools, the knowledge and skills that could be
acquired is more than sufﬁcient for an effective work performance on board.

Nevertheless, knowing the subjects for simulation training alone is not enough to
effect an actual incorporation of simulation training into the curriculum. This is due

to the broadness in coverage of each subject that a speciﬁc topic should be identiﬁed
to come up with a corresponding speciﬁc simulator type.
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In Figure 5.l. the existing MET program for the subject MPP ll is illustrated

showing its wide area of coverage. The subject covers a number of main topics and

sub-topics, which are basically composed of series of engine room operations.

Examining carefully the content of this subject, simulation training could eventually
ﬁt to supplement the present program for the speciﬁed subject. Thus, the author

proposes a practical way of utilising engine room simulators in the existing training

program of the subject.

Figure 5.2 shows how simulation training could be

incorporated into an existing MET program of the subject MPP ll. It suggests that

the preceding topics of the preferred speciﬁc topic for simulation will serve as a

preparatory module for the actual conduct of simulation training. The details of this
concept will be discussed later in the coming sections.

In addition to the previously mentioned areas where simulation training is
desired, one area which is rather important for the cadets to be trained rigorously is in

watchkeeping practices.

As discussed in the preceding chapters, the present

curriculum set-up lacks a program for watchkeeping training.

To rectify this

deﬁciency, it is then imperative that a simulation training program for watchkeeping
practices, i.e. turn over of watches, and daily watch routine, should be developed.

This simulation training will eventually help the academy to satisfy the requirements

of the shipping industry on seafarer’s competency for an effective perfomiance on
board ships. Consequently, the academy will be satisfying the stringent regulations
stated in the STCW ‘95, particularly Section A-VIII/2 parts 3-2, 4-2 & 4-4,

pertaining to watchkeeping practices on board ships whether at port or at sea, or even
during extreme conditions.

Meanwhile, separate simulation training programs will be designed for the

rest of the identiﬁed subjects which are more or less similar to this simulation
training model. The simulation type to be utilised on these subjects will vary from

each other depending on their needs. Some of the simulation exercises shall be
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satisﬁed through computer-based training, whilst the rest should be satisfied through
part task, multi-task or full mission simulation as the case may be. It may be worth

mentioning however that only the proposed simulation training program for the
subject MPP II will be presented as an example for the actual incorporation of

simulation training in the curriculum.

5.2 The Corresponding Theoretical Learning Routine

As mentioned in Chapter I, each of the subjects identified for simulation

offers corresponding theoretical studies. Moreover. the series of operations to be

perfomied on simulation require more profound knowledge, which is only possible
through a strong theoretical background.

The cadets need a good theoretical

background to appreciate what they are supposed to put in to practice in the

simulation exercises.

At the PMMA, the theoretical learning routine of the cadets starts on their
first year period. They are given the necessary preliminary knowledge in marine

engineering and seamanship. During their shipboard training, it is presumed that

they receive infonnal theoretical education from the officers on board. The officers
should reinforce what the school was able to inculcate to the cadets by giving them

on-the-spot lectures on the job. Similarly, during the cadets third and fourth years,

they will have more in depth theoretical studies regarding the different systems of
ship‘s propulsion. It is interesting to note that the content of the technical subjects

taken by the cadets throughout, from first year to fourth year, are more or less of the

same topic areas. However, the difference is that the content of the subject becomes
more speciﬁc or more detailed as the academic year level goes higher. It along these

lines that the corresponding theoretical leaming of cadets for the simulation training
should be developed.
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Referring to ﬁgure 5.l, the existing practice in the Academy shows that the

theoretical learning routine of the subject, MPP ll covers about ninety percent (90 %)

of its coverage. Whilst, ten percent (10 %) of the total coverage is designed for
practical training.

This practical training was basically intended for the topic

maintenance and repairs wherein a diesel engine is made available for cadets’ hands

on training.

However, as explained previously, this program does not offer any

practical training on diesel engine operations. lnstead, the practical training is only
restricted to repairs, i.e. dis-assembly, and assembly.

Obviously, this scheme is

deficient with regards to the essential elements to satisfy the requirements of STCW
‘95; particularly Part A of the Code, Table A- IIU1. It is at this point that simulation

training should be employed by the Academy as its strategy to eradicate deﬁciencies
in the program.

To elaborate further on how the strategy would be used, the subject MPP II
will be given as a specific example. As shown in Figure 5.2, the topic of diesel

engine operations and a part of maintenance and repair are identified for simulation
training.

It is obvious that in the various operations included in this topic, the

individual auxiliary systems are likewise required to be operated. It should be noted

that the individual auxiliary systems needed for the actual operations of a marine

diesel propulsion constitute the topics preceding diesel engine operations. For this
reason, detailed lectures about each individual auxiliary systems could then be

provided as a preparatory module for the simulation training of diesel operations.
This would enable the cadets to obtain the necessary and more profound knowledge
about the different systems when the topic of diesel operations is covered. With this

background, the cadets do not need any additional lectures concerning the processes

and procedures of operating the auxiliary systems during the coverage of the topic,
diesel engine operations.

Instead, at that stage, they will be briefed directly

regarding the methods and precautions in diesel engine operations. Thereaﬁer, the
actual simulation training will be conducted.
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5.3 Adjustments In the Present Curriculum
in the actual incorporation of simulation training, the existing curriculum will

definitely incur a number of adjustments. One obvious adjustment that would be

made is of the schedules of theory and practice (i.e. workshops, simulations,
laboratories) for the identified subjects. This may mean an adjustment of the length

of time for lectures in order to accommodate the use of simulation training as
another tool for education and training.

In case the subject has another type of

practical training, the schedules for that practical training may also be affected. This

is due to the time requirement of simulation training to culminate the different
simulation modules that the cadets have to undergo. Eventually, the schedule for and

duration of simulation training are most likely to induce an adjustment to both the

existing theory and practical training of a subject.

Moreover, the requirement for well-trained simulation personnel will result in

an adjustment in the faculty structure of the Academy. This may mean opening of
additional faculty positions and the corresponding adjustments in the faculty

development program of the academy, including its funding allocation and
recmitment requirements. High regards should be ‘given for a team of well trained

simulation personnel to make the simulation equipment more effective for learning
and consequently, to prevent too many operation and maintenance costs. In this

presentation, the topic regarding the requirements for trained simulator instructors

will be discussed later in another section of this chapter.

5.3.1 A Model Simulation Training Program

Considering the subject (MPP H) as a model for the simulation training

program, the simulation exercises to be perfonned should be integrated with the

various methodologies used in fulﬁlling the objectives of the subject. One way of
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doing it is to incorporate simulation exercises in one or two topics (e.g. diesel engine

operations. and fault diagnosis ), whilst. the rest of the preceding topics will serve as
the preparatory lessons for the simulation exercises. It is essential however that the

simulation equipment selected for the training should really supplement the existing

MET program of the subject considering the length of theoretical studies that would
be compensated by the simulation training.

This could be possible by simply

delivering the regular lectures on those preceding topics and use the knowledge
gained for the simulation training. There are two reasons for this;

0 this subject is offered for the fourth year cadets and they have actually

experienced operating the different types of auxiliary systems during their
shipboard training.

0 all of the auxiliary systems are required to be operated to assist the operation

of the engine.

Along this rationale, the author proposed a model for an MET program of a
specific subject. The model identiﬁed the areas where simulation training could be

incorporated and further shows how simulation training would be incorporated in the

existing program. Figure 5.3 illustrates the author’; conceptual process of a training
program for MPP II showing the different topics covered at various stages in order

to fulfil the objectives of the subject.

The STCW ‘95; particularly Table A-Iﬂ/1, is the dominating factor
considered in designing this model. In addition, possible changes in the existing

training program due to the incorporation of simulation training is likewise
considered, in which the author has professed his preference for a minimal
adjustment in the present curriculum in this model.

62

u?.}iZ.T.'u.'.i'.n§n.'..I::' 7

‘Tail;
¢-o:n-ed-:-- _
I

Um“ "'3'":

II

operations

I

l.

2:;|c(:'I‘|o:’um

Flult dugnmn '

Coolingsystem

'

I

_ _ _ _ . . . . . . . .. 

Lube Oll system

'

I

'

Boiler operation

THEORY
Lecluru will be provided
for Maintenance and

/

\:l'E°.EE“§k._.l
/ /

Rcpnlrr

_ _____

_1400kW,-lslrokel

Methods of tVIlIlIIl0I‘l?|
0 writtenenm
g

I pracncalexamI:
EVALUATION

|l

simulation

:

.D'¢“-‘l F-"B"‘¢

1

:

.‘

2

:F¢¢db;¢k'

.._ 2“_“i"l'"_'
_ _ _ _n ' """ "

_.-

- —- - - —- - -

PRACTICAL WORKSHOP

Figure 5.3: Proposed Simulation Training Program for MPP II

The figure explains that the topics concerning the different auxiliary systems
will be satisﬁed through theoretical learning. This will explain that the knowledge
gained from these topics constitute the needed background to be used in the

simulation training of the topic, diesel engine operation.

It also denotes that a

theoretical background will be provided prior to the simulation of fault diagnosis.

From there on, a portion of the topic, maintenance and repairs will be satisfied
through practical training with the use of a 400 kW, 4 stroke diesel engine. Finally,
the figure illustrates that all the teaching methodologies will be subjected for
evaluation.

This is necessary to provide feedback on the different teaching

methodologies used in the culmination of the subject’s objectives and likewise to

determine the progress of the students.

63

5.3.2 Simulation Training Schedule and Duration

identification of the areas for possible simulation training is one of the most
important consideration in the incorporation of simulation training in the curriculum.

On the other hand, the consideration of the schedules for the conduct of simulation
training is equally important.

This is to avoid any conflicts or overlaps in the

schedules of all the subjects offered in the course as well as the schedules of

instructors. Likewise, duration for all the designed simulation training modules must
be resolved.

This will give the instructors ample time to plan their lessons and

teaching methodology for the culmination of the subject's objectives. It will further
enable them to manage the time available for whatever didactic method they use.

invariably, the consideration of simulation training schedule and duration involve
allocation of the number of training hours within a specific time and day.

There are two possible schedules that could accommodate the desired
simulation training in the PMMA with the least effect to the present academic
schedule. At present, the academy has a full day academic schedule of eight (8)

hours, from 08-1200 hours and l3-1700 hours. The subjects requiring simulation
training could be arranged to be in the last hour of the daily schedule plus a 3 hour

period overtime for the conduct of simulation exercises. Therefore, the best option
for the conduct the simulation training is from 1600 hours to 2000 hours, Mondays

through Fridays for four hours of hands-on training. Table 5.1 shows how the author

considers simulation training to be scheduled within this speciﬁed time frame.

Table 5.1 illustrates the proposed simulation training for the subject Marine
Power Plant 11. This subject is offered to the fourth year cadets (First semester) in

preparation for their professional life as junior marine engineers.

It involves

simulated exercises for the various operations of the ship’s main and auxiliary
systems in either normal or abnormal conditions.

Table 5.l: The Proposed Simulation Training Schedule ( Monday - Friday )
Subject: Marine Power Plant II

No. of

Training
Speclﬂc Topics
Introduction:
0 introduction and Familiarisation with Simulator's features
0 Exercises to be simulated and objectives
a Familiarisation with various system and pipeline tracing
o Familiarisation with various alarms, slowdown, shutdown,
safety controls
0 Safety and regulation aspects of diesel plant operation
0 Discussion

Hours

8

Basic Plant Operation:
0 Brieﬁng session
0 Preparation of plant for sea from deadship condition
o Manoeuvring and sea operations
0 De-brieﬁng session

4

Performance Monitoring:
0 Brieﬁng session
0 Monitoring and analysis of main propulsion perfonnance
0 Monitoring and analysis of auxiliary systems perfonnance
0 De-brieﬁng session

4

Fault Diagnosis:
0
0
0

Brieﬁng session
Machinery and systems related fault diagnosis
De-brieﬁng session

4

Source: ICERS 2 Proceedings; Use of Machinery simulator in Education and
Training by Mr. Amit Ray
The second option available for simulation training is during Saturdays and

Sundays. The simulation training that would be scheduled during these days will
involve ship main propulsion operation, fault diagnosis and most importantly

watchkeeping.

Aside from the in-house shipboard training of the cadets at the

harbour, the academy could actually schedule simulation training for certain groups
or a class section of cadets during Saturdays and Sundays . (One class section usually

consists of 20 to 25 cadets.) The cadets would be divided into groups designating
them with their respective role in the simulation process as the lowest engine room
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officer on watch and/or the highest. In this arrangement, the cadets will not only

have a chance to actually train in the different ship's engine operations and fault

diagnosis but also in the proper observance of taking over of watches. and safe and

effective manning of watches. invariably, the cadets could simulate any situation
that may possibly occur on board and at the same time practice proper watchkeeping
duties whether in port. or at sea. It is with this background that the concept of having

one whole section to perfonn simulation training on this schedule (Saturday and

Sunday) had emanated.

Table 5.2 illustrates the author concept of simulation

training during Saturdays and Sundays.

Table 5.2: The Proposed Simulation Training Schedule ( Saturday - Sunday )
Subject: Marine Power Plant [1
Speciﬁc Topics

No. of Training
Hours

Watchkeeping:
0 Briefing session
0 Watchkeeping practices at Port operations
0 Watchkeeping practices at Sea operations
0 Main propulsion plant operating at full power
0 Monitoring of main and auxiliary systems
0 De-brieﬁng session

8

Fault Diagnosis:
0 Brieﬁng session
0 Operation at abnonnal conditions
0 Trouble shooting procedures
0 De-brieﬁng session
Source: IMO Model course 2.07

8

Actually, both simulation training syllabi are almost the same; however, the

simulation training in table 5.1 only involve operation of the diesel engine propulsion

plant of lesser complexities.

Whilst, table 5.2 includes the observance of

watchkeeping practices in normal or abnormal conditions, in port or at sea. In this

simulation training, the cadets are trained in an environment of more peculiarities at
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sea and in port to prepare them to react positively even in extreme conditions on

board. Hence. the simulation exercises are basically intended in preparing the cadets

in their actual assumption of the duties and responsibilities on board ships as junior
marine engineers.

These two simulation training schedules will have a total of 36 hours
simulation training. Thus, the cadets should be able to fulfil 36 hours of simulation

training to pre-qualify in passing the subject. Considering an average of eighty

cadets per year as trainees and a 36 hours of simulation training, one group of cadets

with designated engine room officer rank could be assigned to perfonn a four hour
simulation training alternately in this schedule. This means that all of the groups

should perfonn first the initial stage of simulation training, which in this case is
familiarisation, prior to the next stage of simulation training.

Due to the studying conditions of the cadets in the PMMA, the night time
schedule could be ideal and not impossible for the academy to carry out. It may be

worth mentioning that this schedule for simulation training would actually take
advantage on the situation that the cadets are billeted in the academy for the duration

of their study. Similarly, with the practice of scheduling one class section during
Sundays for the in-house shipboard training, the academy may as well consider

Saturdays and Sundays for simulation training as a separate schedule of another

section of cadets.

In this regard, the in-house shipboard training could be

concentrated on the first year cadets in their familiarisation stage. On the other hand,

the simulation training on Saturdays and Sundays would be dedicated for the

graduating cadets at their pre-professional stage. In the author's point of view, these
two schedules could help the academy to really fulfil the training objectives of the
subjects in consideration, through the use of engine room simulators. It should be
noted that the PMMA practices a regimental system or a semi-military cadets’
organisation and employs a block system class sectioning. In the Philippines, block
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system refers to the method of grouping the students for certain class sections
wherein the cadets in the group class are enrolled in the same course having the same
subjects at the same time.

In the present curriculum, the total length for the culmination of the whole
subject (MPP II) is equivalent to I00 contact hours. As stated earlier, 90 % of the

time was spent for theoretical studies and only l0 % was allotted to practical

training. On the other hand, the proposed length of simulation training reduced the
allotted time for theory to accommodate the simulation training, which has a total

contact time of 36 hours. It means that a considerable part of the theoretical studies
would be compensated by simulation training.

Moreover, the time allotted for

practical training on repairs will remain unaffected. The cadets will continue the

training program for repairs in this subject because maintenance and repair skills at

the junior ofﬁcer level are as essential as the operational skills. Hence, this proposed
simulation training program for the subject MPP II leaves 54 hours for the theory.

5.3.3 Requirements for Instructors

In the STCW ‘9S, particularly, regulation I/6, sections A-I/6 and B-I/6,

instructors’ proper qualiﬁcations were clearly deﬁned and explained for the MET
institutions to adhere. More importantly, instructors’ qualiﬁcation requirements are

one of the basic components of quality standards assurance in the maritime education
and training and in compliance with regulation 1/8 of the convention. Totally, the

convention stringently requires MET institutions to acquire the services of instructors

with valid certiﬁcate of competence and vast sea experience or relevant ﬁeld of
experience.

In simulation training, marine engineers having valid certiﬁcate of

competence and vast sea experience would not necessarily mean that they are

qualiﬁed as simulator instructors. Moreover, even a chief marine engineer with a
lengthy sea experience would neither automatically qualify as a simulator instructor.
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The reason for this is, simulators. which are noted as effective tools for training. have

new and seemingly complicated operating systems that require additional knowledge
and skills for its operation. In this regard, instructors are essentially required to be

trained in operation and proper manipulation of engine room simulators. They also
need to understand the underlying principles in simulation training to effectively use

such training methodology in imparting knowledge and skills to the cadets. These

requirements for simulator instructors will, in effect, result in an adjustment of the

existing PMMA MET program.

Basically. the PMMA MET program, as stated previously was designed for

junior marine engineers. In this connection, the author believes that the academy

could acquire the services of experienced junior marine engineers in its helm to

provide a STCW confonning MET. In the proposed simulation training program of
the academy. they only need to undergo rigid training in a simulator instructor's

course to qualify.

However, having junior marine engineers for the simulation

training will bear a corresponding limitation.

They could only be used for the

training of cadets in areas where the duties and responsibilities of junior marine
engineers are applicable. In this sense, they will only be restricted to the simulation

training of cadets in the pre-sea period (CBT) andlto some extent, they could only
handle part task simulation training for the less complex systems (auxiliary
machinery) on board ships. This limitation will require the academy to hire senior

marine engineers for the more complex systems on board. It is however imperative

for the senior marine engineers to undergo the simulator instructor's course. This is
to make them familiar with the new piece of training equipment and likewise, learn

the methodology of teaching by simulation.

It is really very important for an educator or trainer to have the expertise in

both the subject and teaching equipment, and the capability to teach to make the

transfer of lcnowledge and skills more effective. For a better understanding of the
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issue at hand, the following are the author's concept of the instructors’ qualifications
for the different categories of engine room simulation training at the PMMA:

l. CBT (work stations):

0

licensed junior marine engineer

o with at least two years of experience as junior engineer
o

age not more than 45 years old

2. Operational engine room simulator:

0

licensed senior marine engineer:

0

either chief or second marine engineer

0

age not more than 60 years old

These stated qualiﬁcations however are only preliminary and not the ultimate
requirements for simulation training instructors. This is due to the fact that the

instructors are supposed to have knowledge and experience in the usage of engine
simulators for training.

In this line, prior to becoming a full pledge simulator

instructor, the recruited junior and senior marine engineers will be sent for simulation

instructors training course. The training for the simulation instructors should be

shouldered by the academy under its faculty development program if unable to
negotiate a package deal with the simulation equipment supplier. It may be worth

mentioning that simulator instructor applicants should also be subjected to an

aptitude and neuro-psychiatric examination as the academy’s method of screening.

5.4 Assessment in Simulation Training

In Chapter 4, the importance of assessment in simulation training was
discussed. It was rationalised that assessment in simulation training is one way of

disceming the effectiveness of engine room simulators in providing the cadets the
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necessar'y knowledge and skills for an effective performance on board ships. In this

regard. the academy should have an effective way of assessing the capability of
cadets in ship's machinery operation, fault diagnosis and watchkeeping practices
through the use of simulators.

in the recent ICERS 3, experts expressed their wariness regarding assessment

in simulation training. Accordingly, the use of an engine room simulator as the
assessment tool may bear some limitations.

This is due to the fact that many

problems may evolve in the assessment of cadets‘ competence with the use of engine
room simulators. These include:

0

level of competence to be assessed

0 schedule of assessment
0

assessors

0 validity of the assessment methods
0

accreditation of results to the existing grading system.

Contemplating the proposal made by Mr. James Pen'y (1995), a lecturer of
the Marine Institute in St. John's Newfoundland, Canada, during the second

International Conference on Engine Room Simulators (ICERS 2), the author suggests

that the following speciﬁc skills should be assessed in the examination of the PMMA
cadets’ competence at the junior marine engineer level:

0

change from shore power to one alternator safely with approved

procedures
0

ability to parallel alternator manually

0 use of oily water separator
0

ability to safely transfer fuel

0

use of oil record book

o checks of the steering gear prior to sailing
o

ability to use engine telegraph

a

use of air compressors

o

use of fuel oil purifiers

o

ability on safe boiler operation

0

ability to complete an accurate log book for the engine room

0

safe start-up of main propulsion plant

0

reversing of engine

0

identification/correction of faults

These specific skills proposed to be assessed will just be the component of
the general operations in the ship's propulsion plant and should be integrated with
the cadets‘ performance, particularly in watchkeeping practices. This is to check

whether or not these skills are acquired by the cadets to be prepared for their
professional life. It could be observed that the mentioned skills posited for

assessment are the specific procedures in the basic operation of the marine
propulsion plant, condition monitoring and fault diagnosis. Furthermore, the stated
skills needed to be demonstrated by trainees are actually the duties and

responsibilities of junior marine engineers in which ‘most are specified in STCW ‘95
Table A-I/III as the skills to be demonstrated at the operational level. Hence, the

academy having its MET program designed for junior marine engineers, should be

assessing competence at the junior marine engineer level or operational level.

With regards to the schedule of assessment, there are two visible stages at
which the cadets at the PMMA could be subjected to simulation assessment. As

mentioned previously, the assessment could be conducted concurrent with the
assessment schedule of the theoretical subjects offered in the course. This means that
the assessment schedule will be in consonance with the mid-tenn and final
examinations in the academy.

In this assessment schedule, the cadets that are
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perfonning CBT, Part-task and multi-task simulation training would be subjected to

an assessment. Their capability to perfonn speciﬁc tasks on board ships will be
assessed through a written examination and with an oral examination as possible
supplement.

The other possible schedule for simulation assessment is on the

validating examination. Graduating cadets vying for certificate of competence would
then be the examinees. In this assessment, extemal assessors should be employed by

the academy to effect a discreet and fair result prior to the awarding of fourth marine

engineers‘ license and consequently, a certificate of competence. The external

assessors on

the

other

hand

may

be composed

of

trained

simulation

instructors/assessors from other MET institutions.

Meanwhile, the issue of the human element in simulation assessment is not
discussed in this paper due to reasons previously mentioned in Chapter I. On the

other hand, the problems with the validity of assessment methods, the appropriate
assessment methods to be used, and accreditation of assessment results will be
presented in the succeeding sections.

5.4.] Validity of the Present Assessment Method

In Chapter 4, the state of a valid assessment method is explained.

Accordingly, it is imperative that the simulation assessment of any method should be
valid. This is due to the reason that, assessment results will attest one’s capability to
perform effectively in the actual work area. During the recent ICERS 3, it was

established that simulation assessment methods should really be assessing what it
claims to assess to be classiﬁed as valid. Over the past few years, various methods

of assessment in simulation training have been used in the Maritime industry. The

methods vary from the extent of involvement of instructors in the assessment process
up to the use of technological aids to assess the capability of trainees. In 1995, the

Nantes Merchant Marine Academy (Ecole Marine Marchanda) divulged their

trainees are given certificates of proﬁciency as evidence of competence. It may be
worthy to state that the simulation training at the NMP is not for certification

purposes. It was basically aimed at refreshing the knowledge and skills of junior and
senior marine engineers in the country prior to the national regulatory board licensure
examination. However, with the methods used, there may be a problem regarding

the tendency of assessors being subjective. In effect, this problem could make the

assessment methods unfair.

Generally, the mentioned assessment methods reveal a strong probability of
subjectiveness of the assessors. In this sense, there is also a strong possibility that the

assessment result is not reliable. Hence, with regard to the validity of these
assessment methods, it could be said that an assessment method is valid and discreet

if the assessor is fair and the assessment methods evaluates what it claims to assess.

5.4.2 Developments in Simulation Assessment Methods

With the efforts to transfonn the assessment methods from a seemingly
subjective type to an objective type, new methods were developed. Moreover, it was

conceptualised that in order to make the assessment method objective, the
competence of seafarers should be measured quantitatively.

In this section, the

author will present four assessment methods from three separate organisations, which

have recently been developed. The first two assessment methods are separately

developed by MET institutions, namely; the Gdynia Merchant Marine Academy

(Poland) and the Maritime Technical College (Japan). The other developer of two

assessment methods considered in this section is the Kongsberg, NorControl of
Norway.

In the presentation made by Professor Stefan Kluj (1997) of the Gdynia
Merchant Marine Academy at the ICERS 3, he stated that competence of seafarers

could be detennined by noting the trainees‘ responses against a pre-set criteria of

procedures in the operations of ship's machinery on board. He explained that the

capability of seafarers could be marked as pass or fail depending on the degree of
risk an error committed during simulation has on the real work environment. This

means that if the trainee has committed an error provided that the ship's safety was
not jeopardised, the trainee may pass the examination. On the other hand, if the
trainee had committed an error which placed the ship in a great risk of meeting an
accident, then the grade would be fail. Actually, the focal point of this assessment

method is in the degree of risk committed by the trainee, which may or may not

jeopardise the seaworthiness of the ship. The grading system that Professor Kluj

(ibid.) has proposed is categorised in tenns of Fatal, Serious and Minor errors.
Nevenheless, this grading system requires further study in order to identify the limits

of each category for a better and clearer understanding on the use of such system.

In Japan, the Marine Technical College (MTC) have formulated their own
assessment method. Prof. Takashi Nakarnura (1997) came up with his own proposal

during the ICERS 3, divulging his research regarding the use of fuzzy logic theory to
fairly assess the capability of trainees to perform effectively in the actual work area.

The fuzzy reasoning encompasses a three dimensional mathematical calculation of

competence considering the time, weight of errors made and error rate of trainees
either by commission, omission, repetition or procedural. The time considered here
is the actual time that takes the trainee to complete the exercise against the time

required to perform an operation. Meanwhile, the weight of errors expresses the

assessor’s judgement of the degree of danger that may occur in the engine room due
to the enor made. It is actually at this point where most of the subjectivity of

assessors may occur. Further, the rate of enor encompasses the number of errors
actually committed against the number of possible errors that may occur in the
operation.

This can be determined by examining the printouts of the trainee’s

executed operations in the exercises. In this assessment method, Prof. Nakamura
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claimed that subjectivity of the assessor is unavoidable and that, fuzzy reasoning will

deﬁnitely neutralise any subjectivity.

His consideration in developing this

assessment is to have a criterion based assessment method and the result should be

quantified. In this connection. he devised the following mathematical fonnula in

determining the degree of achievement of a trainee.

TA =

W155: * W2 E52

w, + w,
Where:

TA = Degree of achievement

W, = weight of the error of path operation

W, = weight of the number of error
E5, = actual number of error committed

E5, = possible number of errors

The other two assessment methods considered in this presentation are the

evaluation editor and the competence evaluation system of Kongsberg, NorControl
(Norway). The former claimed to evaluate the performance of the trainees during the

training. It was basically designed to keep track on the performance of the trainees

and consequently evaluates the results of the training session. It has the capability of
monitoring key variables and parameters in the engine simulator and it gives an

indication on how the system was managed. The method of evaluation is done by
monitoring selected vital readings from the plant and check if the trainees managed

to keep the values within the instructor/assessor speciﬁed ranges. Furthennore, this

method is conducted continuously throughout the simulation training and the
instructor/assessor can check the evaluation result any time during simulation.
Appendix 3 illustrates the principle implied by this simulation assessment method.

On the other hand. the competence evaluation system (CES) encompasses the

use of objective questions stored in a databank. These questions could be drawn
from the databank for any type and levels of examination for seafarers.

It was

claimed that this system of examination is of big help to users for quality standards.
This evaluation method however has limitations, such as its restriction to questions

and answer which is incapable of assessing the skills of trainees to perfonn in the
work area.

However, it could be very useful and effective as a complementary

assessment method to another method which is designed to measure skills.

So far, these are the latest developments in assessment methods in simulation

training, (presented during the recent ICERS 3) which could be adapted by the

PMMA to effect a simulation assessment in the proposed simulation training
program.

5.5 Accreditation of Assessment Result within the PMMA Grading System

At present, the academy integrates the grades of practical training by
apportioning a certain percentage of it in the total grade of the subject. In some
cases, a quantitative grade in practical training is not included in the summation of
the total grade of a cadet for a certain subject. Instead, the practical training is graded

by either pass or fail, which consequently became a pre-requisite for the eventual

passing of the subject.

With the incorporation of simulation training into the existing PMMA MET
program, it is equally imperative that the results of the simulation assessment should
be integrated with the total grade of cadets. However, the assessment methods to be
used in each subject may differ ﬁ'om each other, and in effect the accreditation of the

assessment result in each subjects would likewise vary. For instance, if the method

of assessment is similar with that of Pro£ Kluj (ibid.), the assessment result will
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invariably become a pre-requisite for passing the subject. In another case. if the

assessment method used is of Prof. Nakamura's concept, this will obviously require
the assessment result to be integrated with other means of examination within the
subject to come up with the final grade. This is due to the fact that the assessment

result using this method has an equivalent quantity.

On the other hand, if a

combination of two methods is used in the assessment, e.g. the Evaluation editor and

CBS, the results of the two methods should be merged to a single result of the

simulation assessment before being integrated with the other requirements of the
subject to come up with the total grade.

In case the assessment method used is a quantitative methodology, the

assessment result could be integrated with less complications to the existing grading

system. The method of summing up the total grade should be dependent on the total

number of hours of the simulation training wherein a corresponding percentage
should be apportioned.

This scheme would be appropriate in the simulation

assessment for the cadets perfonning CBT's, part-task and multi-task simulation
training program. On the other hand, the pass or fail scheme could be applied to the

simulation assessment method in the validating examination.

This method will

invariably serve as a pre-requisite for graduation

likewise, a pre-requisite for the

award of licenses and certificate of competence.

In this scheme, the validating

examination should include assessment of the capability of cadets in the operation
and proper watchkeeping in the ship's main propulsion system and not be restricted

to an assessment of capability of cadets in repairs.

Taking the subject MPP II as a speciﬁc example, the total contact hours for
the whole subject is 100 hours. In the designed model simulation training program
for this subject, 36 hours is allotted for simulation training, 54 hours is for the
theoretical learning and 10 hours is left for the practical training in repair and

maintenance. Since the total number of contact hours is exactly 100, it follows that

simulation training is 36 % of the whole subject. Therefore. the calculation for the
total grade of a cadet should be as follows:

Theory

= 54 hours

Simulation training

= 36 hours

Practical training

= 10 hours

Total number of hours

= I00 hours

Step # 1.

grade in theory x 54 %

= equivalent grade of theory in the

whole subject
step # 2.

grade in simulation training x 36 % = equivalent grade of simulation

training in the whole subject
step # 3.

grade in practical training x 10 %

= equivalent grade of practical training
in the whole subject

The actual grade of the cadet for the whole subject of MP? II is equal to the
sum of the equivalent grades in theory, simulation training and practical training. In
simpler expression, the total grade for the subject is equal to the sum of step # 1, step

# 2, and step # 3. Invariably, the other subjects may have a similar grading system;

however, the assessment methods to be used may vary. Except in grading the result

of the simulation assessment in the validating examination in which the simulation
exercise will be serving as independent subject and a pre-requisite for the eventual

passing of the validating examination.

Thereafter, the cadets will be given a

certiﬁcate of competence, be allowed to graduate and lastly, be awarded a fourth
marine engineer license.
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Chapter 6
Quality in Training: A Must in Strategic Planning for MET
There are many seafarers than are needed but not

enough good quality officers. (CJ. Parker, I997)

Although the BScMar-E fresh graduates from the PMMA are awarded the

license of fourth marine engineer, the capacity they assume aboard ships is lower.

Santos (1997), Head of the PMMA Shipboard Training Department, revealed to the
author that only 10% of the 1996 BScMar-E fresh graduates are employed as junior

engineer officers by some shipping companies such as the NYK (Nippon Yoshen
Kaisa) lines,

whilst the rest are hired as ratings.

It should be noted that, the

graduates hired as junior engineer officers will still undergo provisionary period of 3
6 months before they are allowed to assume in full capacity. This situation reveals

that shipowners do not trust the MET system in the PMMA or in the whole country

or this situation may be the shipowners‘ passive way of expressing doubts on the
capabilities of the new graduates. In another perspective, this situation could be an
indication that the PMMA lacks quality. This could mean that the MET program of

the academy is inadequate in satisfying the requirements of the maritime industry.

Reiterating Mr. Pundol's (ibid.) claim in his article at the Seatrade Review (February
1997), he stated that the national reputation of the PMMA, for academic excellence
had slid down. Granting that his report was true, the PMMA should consider a

thorough review of its present curriculum and modify any areas of weaknesses. The

academy should consistently update its MET program to the fast technological

changes in the maritime industry. lt should also be noted that, any re-occurrence of

Mr. Pundol's type of report in an international publication may consequently
decrease the competitiveness of the PMMA BScMar-E graduates.

In this context, the PMMA should aim for quality and consider this as a must

in the strategic planning for its MET program.

In doing this, one avenue the

academy could consider is the constant updating of its MET equipment via the
acquisition of modern training equipment such as simulators. It should be noted that

quality encompasses training, and on the other end training involves the use of an
effective training tool.

In the previous discussions, weaknesses of the present PMMA BScMar-E
program were presented.

In addition, the development of a simulation training

program and the method of incorporating simulation training into the present
BScMar-E program were likewise discussed.

The author rationalised that the

weaknesses in the present program could be overcomed through the introduction of
simulation technology into the curriculum. Hence, this chapter will discuss the

necessity of simulation equipment for training and the strategies in the procurement
and utilisation of such training equipment for the academy to employ in its drive
towards quality assurance.

6.] The Need for Equipment in Training

As noted by Mr. Almazan (1996), the problem of quality was caused by lack

of qualiﬁed instructors and absence of appropriate and updated training equipment.
It could be observed that in developing countries, the inadequacy of modern
education and training equipment due to scarcity of ﬁnancial resources is the major
impediment in their drive towards high quality MET. Their scarce domestic ftmds

further impedes their efforts of making it into the IMO whitelist.

However,

a

developing country and at the same time a seafarer supplying country like the
Philippines has no option but to satisfy the STCW ‘95 requirements. This is due to

the reason that failure in making to the whitelist would result in a tremendous

economic loss. As cited in an article in the journal Safety at Sea International
(Fcbruary 1997):

For a major labour supplying country like the Philippines,
failure to make the list could result in a lost of more than 60

million US dollars in foreign exchange eamings as its

seafarers are not hired by the shipping operators (Safety at

Sea International, February I997).

In this regard, with the status of the PMMA as the only govemrnent owned maritime

academy, it should spearhead the efforts of the Philippine government towards the
IMO whitelist.

The academy should live as a model among other maritime

institutions in the country by continuously up-dating its training equipment to keep
abreast with the modern technology used aboard ships.

Furthennore, many reasons could be considered for the procurement of
training equipment, particularly, an engine room simulator. Avoidance of future

economic loss may be the bottom line; however, more speciﬁc reasons may be given
as to why there is a need for modern training equipment. Primarily, the STCW ‘95

inﬂuenced the author in proposing the acquisition of simulation equipment for the
PMMA MET program. It could be observed that although the engine room simulator
is at present recommendatory in the new STCW ‘95, there is a strong probability that
it will become mandatory in the ﬁiture. Nevertheless, may it be recommendatory or

mandatory, the acquisition and utilisation of simulation equipment for the MET
program at the PMMA could mean two important things. First, it would mean that
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the academy is on the move for the standardisation of maritime education and
training in the Philippines. and secondly it will exhibit the PMMA's leadership in the

country's consistent thrust in achieving competence.

6.1.1Standardisation of Maritime Education and Training

Considering the present situation in the Philippine maritime education and

training. the existence of sub-standard institutions due to lack of modern training

equipment and qualified instructors is hampering the administration's campaign for
standardisation.

With the new STCW ‘95, it is high time for these maritime

institutions to consider upgrading their standards in accordance with the new IMO

regulations.

It may be worth stating that standardisation involves a process of

updating the capability of maritime institutions to provide up-to-date knowledge and
skills to the students, which most of the maritime institutions in the Philippines do
not have. It is obvious that the PMMA likewise needs to update its education and

training program to be at even level with the technological developments in today's

ships. This could be done by acquiring the benefits of modern equipment, which
could provide the necessary lmowledge and skills in modern technology used on
board ships.

‘

Nevertheless, one may ask why standardisation should encompass the

procurement and utilisation of modern equipment . it should be noted that utilisation

or operation of modem teaching equipment, such as engine simulators, will entail the

commissioning of further requirements.

This may include, among other things,

hiring and training of qualified instructors as well as technicians, review and

adjustments in the existing training schedules, development of a simulation training

program and allocation of operation and maintenance budget. Fulﬁlment of these
ensuing activities for the acquisition of simulation equipment will

eventually show
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that the academy is moving towards standardisation and the attainment of quality
MET.

6.1.2 The Consistent Thrust in Achlevlug Competence

Aside from standardisation, acting on the previously mentioned requirements

in the acquisition of training equipment (ERS) will show PMMA's consistent and
relentless efforts towards the attaimnent of high level of competence.

However,

some problems within the academy may inhibit the consistent thrust of achieving
quality among PMMA graduates.

At the present PMMA administration, the

following observances may cite hindrances against the move for the achievement of
quality:

0 reluctance by the administration to effect changes (modernisation)
0

the administration lacks dedication for MET

0

the administration has the wrong perception on quality

As observed by the author, these problems in the academy are at present resulting in

other projects and proposed activities, which are not consistent with the thrust of
achieving quality MET.

It should be understood that maritime education and training should not be
commercialised and underbudgeted. The amount to be invested in the acquisition of
such training equipment should not be considered as unaffordable.

Instead, the

consequences of not having such modern training equipment should be thought as
unbearable. In this sense, the needed equipment for the designed MET program of
the academy could be procured by all means.

This will only need broader

understanding and sincere dedication of the academy‘s administration for MET. In

effect, the procurement of ERS and its corresponding requirements will tell that the
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PMMA is on the right track of consistently driving towards seafarers competence and
quality MET system.

6.2 Slmulatlon Equipment Conﬁguration

In the acquisition of a new training equipment, description of the necessary
accessories for the conduct of training should be given due consideration. At the

PMMA. the simulation equipment conﬁguration should be drawn in order to clearly

show the components and likewise the arrangement of the different accessories of
simulators. This will involve drawing up a plan for the simulator infrastructure

deﬁning the features and capability of each component and showing the arrangement
of all the components of simulation training. In this regard, the following are the
proposed essential components for the PMMA simulation training.

0 Brieﬁng and De-brieﬁng room
This room should include:

- an overhead projector and screen
- white board
- audio and video

- tables and chairs for students

0 Instructor room
This room should include the following
- 2 Instructor workstation
- printer (event log)

- communication system
- video camera and monitor

0 Cadets work stations
This should consists of:
- 15 CBT workstations

- printer (event log)

- communication system

0 Operational engine room simulator
This room should include the following:
- Engine control room
0 Engine room control console

o Boiler control console
0 Main switch board

0 Alarm and event logger

0 Engine room sound control

0 Communication system
- Engine room
0 Interactive Mimic panel
0 Speakers

These components for the simulation training at the PMMA should be
arrange in a well-plarmed lay-out. The simulation environment should be made as

close as possible to the real work environment. Michael Barnet (1996) shared this
view by stating that:

...any simulation

equipment

should be designed

and

constructed so that it simulates the operational situation only

to the extent necessary to provide transfer of knowledge and
skill... This concept establishes the linkage between transfer

and the level of ﬁdelity required to provide that transfer
(Barnett, 1996).
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In line with this, the simulation equipment conﬁguration should be deﬁned to
illustrate the desired simulation system to be employed by the academy. Figure 6.1

illustrates one possible simulation equipment conﬁguration the academy could use in
its simulation training program.

nvsraucron

ROOM

EXERCISER00”

Figure 6.1: The Proposed Simulation Equipment Conﬁguration
Source: Kongsberg, NorControl

6.3 Stages of Curriculum Application

Another important consideration for the incorporation of ERS in the present
PMMA curriculum is the different stages that will take place for effective utilisation.

Invariably, the effectiveness of the simulator relies on the training strategy to be

employed by the Academy. Prof. Stephen Cross (ibid.) suggested that one of the

effective strategies in use today is the inverted pyramid concept (Fig. 6.2) which is

otherwise called the simulation hierarchy.

A \

MainandAuxiliary
Systemy
oiler and Generator Engine

PART- TASK

/

I

DESKTOP-PC
BASED

Figure 6.2: Simulation Hierarchy
Source: Kongsberg, NorControl
To satisfy this concept, the PMMA should establish a strategy or systematic
plan to conduct simulation training.

The Academy could use a strategy for its

training, which consists of three stages where the different categories of simulation
task functions may be applied. The first year cadets will be exposed to computer

based training (CBT) at their farniliarisation stage. This is to facilitate their learning

process regarding the basic concepts and principles of marine engineering such as the
flow system ( i.e. fuel oil, cooling water system ) of the main propulsion plant. On

the other hand, the third year cadets will have part-task and multi-task simulation

training. At this stage, the cadets could perfonn part-tasking as well as multi-tasking

with the use of CBT equipment. Through PC-based simulators, they could simulate
the different operating procedures as well as condition monitoring on the various

engine systems but only with lesser ﬁdelity.

Nevertheless, the cadets will still

beneﬁt from this type of simulation training because, it will enable them to develop
further the knowledge and skills they have acquired on board ships through repetitive
interactive exercises. Additional knowledge and skills could be acquired as they are

exposed to the simulation of the actual operation of the different engine room

89

QualityIn Tnlnlag: A Mustin StrategicHualagfor

MET

systems. During the discussion with the author, Prof. Jerzy Listewnik (I997), head

of the simulation training section at the Szczecin Maritime Academy (Poland),

emphasised that the acquisition of the underpinning knowledge and skills would be
more effective and perhaps shorter with the use of PC-based simulators. At the final
stage, the fourth year cadets will be trained on operational multi-tasks and full

mission simulators. The purpose of using an operational version of an engine room
simulator is to train the senior cadets on the actual operation and maintenance of the
main and auxiliary systems on board ships. ln addition, with better ﬁdelity, they will

be trained to react in situations they may not have experienced during their

shipboard training, which could probably occur on the real work area unexpectedly.

This is to prepare them to execute competently the duties and responsibilities of an

engine room junior officer.

Generally, the scheme being proposed by the author is a progressive

simulation training in the PMMA BScMar-E course. This means that, the cadets

should start their simulation training with CBT and eventually end up with the

simulation training in an operational engine room simulator. They will perfonn part

tasks and multi-task simulation training and will eventually perfonn a full mission
simulation training. As stated by Prof. Harmo B. Emits, et.al. (1995, ) during the
ICERS 2:

For training efﬁciency, all full mission simulators are

preceded with part-task simulation of all processes (Smits
et.al., 1995).

It was rationalised that, a progressive training scheme would enable the trainees to
familiarise them with the different systems to be operated during simulation. Hence,
it will result in higher level of knowledge and skill transfer to the trainees.
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6.4 Planned Stages of Acquisition

Since the author is suggesting a progressive simulation training for the

BScMar-E, the acquisition process ofthe desired simulation equipment may be made
gradually. Figure 6.3 illustrates the author's concept of a gradual acquisition and

likewise utilisation ofthe simulators in the academy.

$$$

YEAR 2

souncrzvaor
ADDlTI_0_ll:_'AL

FUNDS‘?

sw‘ .

YEAR 3

Figure 6.3: Stages of Simulator Acquisition and Utilisation
The length of the acquisition process of all the desired pieces of simulation
equipment is estimated to be four years. The first year in the process will be devoted

to the acquisition of the necessary packages for PC-based training.

The author

suggests that the academy should acquire a package of CBT equipment for 15

workstations. This would accommodate the maximum number of students in one
class section at the PMMA, which is 30 students. It would mean designating 2
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students per workstation. In the second Year, the academy could utilised this time

for the sourcing of additional funds for the acquisition of other desired simulators.
The reason for this is that the pilot class will be on board ships for their one year

shipboard training. Then on the third year, the academy should be able to acquire the

necessary simulation equipment for the third year cadets. Finally. in the fourth year,

the academy should be able to provide the cadets with an operational version of

simulation training equipment.

Training of instructors for the different simulation training equipment should
be negotiated with the simulator manufacturer. This would relieve the academy from

further ﬁnancial burdens.

Similarly, if the PMMA should choose to utilise its

existing computer units for the CBT, the academy would be able to negotiate with

the software manufacturer for a possible simulator instructors training, otherwise the

training of instructors would be shouldered by the academy itself.

6.5 The Strategic Plan as a Whole
Considering the financial difficulties of the Academy as a hindrance for a fast

or quick implementation, this project plan will illustrate how the whole project

should be dealt with. The plan actually suggests a gradual implementation of the
project in order to eradicate any ﬁnancial constraints. There are eight stages involved
in this project, namely;

Project feasibility study

Approval of project

Sourcing of funds

Acquisition of simulation equipment
Pilot test

Evaluation of project
Adjustments and modifications (if necessary)
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o Full implementation of project

Similarly, the implementation process consists of three phases.

The first

phase should involve the utilisation of desk-top computer-based training, whilst the
second and third phase should involve the use of multi-task and full mission engine

room simulator respectively.

Table 6.1 shows the detailed activities within the

different stages of the project.

Table 6.1: List of the Detailed Project Activities

Name of project: Acquisition and Utiiisation process of Estimated Completion

simulation equipment for the PMMA

of project: 4 years

BScMar-E Course

Activities

Duration

1. Project feasibility study

a.

Identiﬁcation of training needs and users

b.

Development of simulation training program

c.

Selection of appropriate simulation equipment

d.

Location and infrastructures

c.

Funding requirements

2.

Approval of project

"‘ Implementation

process ( 1-’-hfase
I ): The Acquisition

of CBT equipmentfor 1st Year Cadets

3 m°mh5

2 months
Starting date:

01 June 1998

Sourcing of Funds (internal and external)

4 months

4.

Bidding for simulator inﬁastructure

2 months

5.

Preparation of simulator infrastructure

7 months

6.

Bidding for simulation equipment (CBT; for first

2 months

year cadets)
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Training (CBT's) packages

12.

Second semester

Stan CBT on ﬁrst year cadets

School year 1999-2000

process

Simulation Equipment

for

the 3rd Year Cadets

(Additional CBT Equipment or Operational simulator for
Part- Tasksand Multi-Tasks Simulation Exercises)

equipment (for third year cadets)
support

School year 2001-02

of Operational Full Mission Engine Room Simulator
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School Year 2002-03
program

Note:

1. If the existing computers are used for the CBT, the following
activities will be considered; Networking, upgrading of computer
system, if necessary and acquisition of soﬁware packages.
Ix.)

to.)

. Every pilot test would be followed by modifications or adjustments
on the simulation training program and system, if necessary.

. The sourcing of funds during the second phase should include the
funding for the operational ERS. However, if the funds raised on the
second phase do not sufﬁce to acquire the operational ERS, then it is
necessary for the academy to look for additional funds during the
third phase of the project to resolve this problem.

Table 6.1 presents the author's proposed over-all strategic plan for the

incorporation of simulation training in the PMMA marine engineering course. It
illustrates the gradual acquisition of the desired simulation equipment and similarly it

shows the application of simulation training in a progressive training scheme. On the
other hand, Figure 6.4 elaborates further the strategic plan for the acquisition and

utilisation stages of the desired simulation equipment. It deﬁnes the duration and
schedules of the activities involved in the project.
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Moreover, Table 6.1 and Figure 6.4 identiﬁes the first users and at the same

time will serve as the pilot class. The first recipient of the benefits of simulation
training will consist of the cadets of class 2003. It is then imperative that the CBT
equipment should be ready for this class before the second semester of the school

year l999-2000 because of the proposed simulation training in the subject MPP l.
Thereafter, when they go onboard for shipboard training in their second year, the

Academy could take advantage of this time to work on the acquisition and

installation of the simulation equipment dedicated for the simulation training of third
year cadets.

At this stage, the academy could procure the needed simulation

programs for the third year cadets‘ part-tasks and multi-tasks exercises in the

subjects, Electricity and Engineering Systems. This will allow the cadets to continue

their simulation training upon going back to the academy after shipboard training.
In the end, the cadets will have an operational full mission simulation training in
their fourth year for the subjects, MPP II and MPP III. It should be noted that, the

cadets will be subjected to a simulation assessment at the different stages of the

simulation training.

Nevertheless, the simulation assessment, which will be

conducted concurrent with the validating examination, will be the last evaluation for
the whole program.

The evaluation process for the simulation training program of the academy

should involve a close examination of the effectiveness of the simulators in providing
the necessary knowledge and skills to the cadets. This could be examined through

checking the compatibility of the simulation equipment and the simulation training

program in the achievement of pre-deﬁned training objectives.

Thereaﬁer,

modiﬁcations and adjustments in the designed simulation training program would
follow, if necessary. In the end, the success of the program will be determined and
consequently, it will mean that the project is fully implemented.

The whole project is aimed at assisting the PMMA in its stniggle towards the

achievement of quality MET and the eventual compliance to the STCW ‘95. It is

well known that for the past few years, there have been many speculations about the

plight of the Philippines at post-STCW ‘95. As forecasted in the Lloyd's List (April
20. I996);

“If the Philippines fails to qualify, it will not only extremely

difficult for the new cadets to get jobs in the international
ﬂeet. It will also be very difficult for the current seafarers to

keep their present jobs." (Almazan quoting Balbon, 1996)

Hence, the author proposed this strategic plan in order for the PMMA to lead

in the Philippine‘s move towards the attainment of a globally accepted competence.
Further, this proposal illustrates one avenue that the PMMA and other maritime
institutions in the Philippines could take to comply with the STCW ‘95 regulations

and consequently, for the Philippines to be on the IMO whitelist publication and to

avoid any consequences of failure in making the list.

Chapter 7
Conclusion and Recommendations
7.1 Conclusion

It can not be denied that technology became a signiﬁcant component of all

industries, which consequently affected the everyday life of human beings.
Similarly, technology has played a vital role in the success and efﬁciency of the
maritime industry. Undoubtedly, technology will continuously play a major role in
the maritime industry and will dictate the future of the industry. In this context,

MET institutions as one component of the maritime industry are no exemptions from

the effects of modern technology.

It follows that if the maritime industry had

embraced the beneﬁts of modern technology, then MET institutions would likewise
have adapted the amenities of modern technology.

With its ardent desire to improve the capabilities and qualities of MET
institutions, the IMO designed the STCW ‘95 to serve as the guide and policy for

maritime countries. It identiﬁed avenues in the achievement of minimum standards

of competence and ﬁirther deﬁned the level of competence to be demonstrated by
seafarers. Further, the IMO created the whitelist publication to make sure that

maritime countries will comply to the provisions of the STCW ‘95. This list will be
constituted by STCW ‘95 abiding maritime countries and that maritime countries
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should speed up their efforts in meeting the requirements of the STCW ‘9S because

the deadline for compliance is fast approaching.

Considering the tools for training posited in the STCW '95, simulators are far
more appropriate and practicable for the PMMA. The very high capital, maintenance

and operation costs of a training ship made its utilisation impossible for the academy.
On this account, the author became very keen on the use of simulators for the

BScMar-E program of the academy.

The cited views in the preceding chapters gradually revealed the rationale

necessitating the incorporation of simulation training in the PMMA training program
Using simulators in training with the claimed benefits and advantages promises to

trouble shoot the identified weaknesses of the BScMar-E course.

The existing

teaching methodology in the pre-sea period will be supplemented by simulation
training in order to achieve the training program objectives. (It should be noted that

the pre-sea period was compressed to one year from the original of two years.) At

this stage, the cadets’ familiarisation training with the different machinery systems
found on board ships will be satisfied through PC-based simulation training. The

first year cadets will then enjoy the claims of experienced users of simulators and
that the acquisition of underpinning knowledge and skills is more effective and faster
with the use of such training tools. On the other hand, the third year cadets will

enhance their acquired knowledge and skills through further part-tasking and multi

tasking exercises with the use of PC-based simulation training. As proposed by the

author, additional units of PC-based workstations will be acquired by the academy on

the third year of the implementation of this project for this purpose. Finally, the
cadets two years lay-off from sea on their pre-professional stage will be compensated
by their exposure to full mission-operational version engine room simulation

training. In addition, the absence of watchkeeping training in the existing MET

program during this period will be addressed by this type of simulation training. In
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the end, the cadets’ knowledge and skills will be honed further in preparation for

their professional career as junior marine engineers. Hence, the demands of the
maritime industry and the stringent requirements of the STCW '95 among Philippine
seafarers will be satisﬁed.

7.2 Recommendations

With the tremendous advance of marine technology, the nearing deadline for

the STCW '95 compliance and considering the present status of the Philippines in the

maritime labour market, the academy should realise that the use of modern training
equipment such as simulators is very essential, timely and inevitable. It should be

realised that the utilisation of simulators is mainly intended for the elimination of any
gap between the academy’s BScMar-E curriculum and the actual work area on board

ships. In other words, the incorporation of simulation training is basically aimed for

the academy to keep abreast with the present trend of technology in the maritime
industry. It view of this rationale, the author has no other recommendations but for

this project proposal to be considered for immediate implementation at the PMMA
BScMar-E course.

Positive action of the Academy should start with the designation of a special
working group dedicated to work for the implementation of this project. The special

working group should be responsible for evaluating the merits of this project and the

conduct of the necessary feasibility study. Considering the ﬁnancial status of a
government maritime institution, priority should be given to the cost and beneﬁt

analysis which will include the identiﬁcation of the most appropriate and efﬁcient

type of simulation equipment for the PMMA BScMar-E course. However, the role
of the special working group should not end with the full implementation of the
project but rather should continue to evaluate the effectiveness of the entire project

and make modiﬁcations! adjustments, if necessary.
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Consequently, the immediate incorporation of the simulation training to the
existing PMMA curriculum will serve as an eye opener to all other maritime

institutions in the Philippines thereby creating a reservoir of highly competent
seafarers.

Finally, this can be considered as a quantum leap towards global

competitiveness of the PMMA graduates and the Filipino seafarers in general, thus

making the visions of the Academy, a reality.
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APPENDICES

Appendix 1
Philippine Merchant Marine Academy
BSc.Mar-E Prospectus - Batch 1997

Course and Number

Descriptive Title

Credits

First Year
( First Semester )
Math

1

College Algebra and Plane Trigonometry

5

Chem

1

Inorganic/Organic Chemistry

3

Physics

1

General Physics

3

English

1

Grammar and Composition

3

Fire

Prevention

and

Lifeboat Handling

Fire Fighting

3

Ship Safety 1

First/lid, Survival at Sea & Lifeboat

2

Eng’g Graphics 1

First Angle & Third Angle Projection,

2

Sectioning and Dimensioning
Machine Shop 1

Shop Safety, Use of Tools

Naval Science 11

Basic Course-ROTC

1.5

2

1.5

Naval Science 12

Basic Course-ROTC

Ship Medicine 1

First Aid

1’-E-

Swimming and Lifesaving

l

L.T. 101

Leadership Training

1

D.T. 101

Discipline Training

1

l

( Second Semester)
Math II

Spherical Trigonometry & Solid Geometry

Marine Power Plant I

Introduction to Internal

5

Combustion Engines

5

English II

English for Maritime Studies (Mar. Eng ’g)

3

& External

AuxMach

Marine

Pumps,

Basic

Refrigeration

System, Deck Machinery

Machine Shop ll

Joining

of

Metals,

3

Machine

Tools,

Welding

2

Electro-Tech

Magnetism and Electricity

2

Eng'g. Graphics ll

Assemblyand Pictorial Drawing

2

Naval Science 21

Basic Course-ROTC

1.5

Naval Science 22

Basic Course-ROT C

1.5

L.T. 102

Leadership Training

1

D.T. 102

Discipline Training

Second Year

.’2Montlﬁfanned

(Shipboard Training)

Training with Correspondence Course

1

Supervised Shipboard

Eirstjemestez
MES

I

Marine Engineering System

3

ME0

ll

Marine Engineering Operation

3

Diesel Eng’g I

Diesel Engineering

3

Elect. Eng’g. I

Electrical Engineering

3

Naval Arch. 1

Naval Architecture

2

Machine Shop 1

Machine Shop

2

Deck Ops.

Deck Operationsfor Engineers

2

3

Sccanisemcster
MES

II

Marine Engineering System

ME0

II

Marine Engineering Operations

3

Diesel Eng’g. II

Diesel Engineering

3

Elect. Eng’g. II

Electrical Engineering

3

RAC

Refrigeration and Air-conditioning

2

Naval Architecture

2

Machine Shop -

2

Nav. Arch.

[1

Muhine Sh°P 11

Third Year
( First Semester)

Thermodynamics

Internal Kinetics & Potential Energy, ICE
& Steam Turbine Performance

5

Mechanics

Hydrostatics and Hydrodynamics

4

meet,

Basic Electricity

3

Analytic Geometry & Differential Calculus

3

English Ill

Technical Writing

3

Filipino l

Sining ng Pakikipagtalastasan

3

Marine Pollution

Environmental Science

2

G.T.S.

General Tanker Safety

2

Naval Science 31

Advance Course-ROTC

2

P.E.

P.E. Fundamentals and Fitness

1

L.T. 201

Leadership Training

1

D.T. 201

Discipline Training

1

Math

Ill

ll

Second Semester

Math IV

Integral Calculus

3

English IV

Speech Improvement

3

Filipino 1]

Panitikang Pilipino

3

Naval Arch.

Ship Construction and Ship Design

3

Computer Science

Basic Computer Programming and Data

Electronics

Semi-conductors, Rectifier, Operational

Processing

2

Amplifiers

&

2

Metallurgy

Iron

Steel

Production,

Marine

Metallurgical Aspects

2

lnstrum’ntn & Control

Bridge Circuits, Sensors

2

Eng’? System

Engineering System

2

Naval Science 32

Advance Course-ROTC

2

P.E. Ill

Team Sports

I

L.T. 202

Leadership Training

1

D.T. 202

Discipline Training

Naval Science 33

Summer Camp Training Activity

1

Passed

Fourth Year
(First Semester)
Marlne Laws

Merchant

Marine

Laws,

Rules

&

Regulations

5

English V

Public Speaking

3

Strength of Materials

Stress-Strain, Introduction to Machine
Design

3

Marine Power Plant ll

Internal and External CombustionEngine

3

Fuel Oil & Lubrication

Crude Oil Refining

3

Soc. Science 1

Philippine History

3

Electric System

Electrical Engineering I

2

Marine Automation I

Open and Closed Loop Control System

2

Naval Science 41

Advance Course-ROT C

2

P.E.

Combative Sports

1

L.T. 401

Leadership Training

1

D.T. 401

Discipline Training

1

IV

Second semester

ﬁ

Advance
Refrigeration
and Air
conditioning Pumping

Plant,

Marine

Transmission

&

5

Machine Design

Analysis

Design

of

Mechanical

Elements, Power Transmission

4

Management & Eco.

Shipping Economics and Management

4

Soc. Science ll

Philippine Constitution

Rizal

Life and Works of Rizal

3

Marine Automation ll

Electropneurnatic

&

3

Electrohydraulic

systems

3

English VI

World Literature

3

Nav. for Eng’g.

Navigation and Seamanship

2

Naval Science 42

Advance Course-ROTC

2

L1‘. 402

Leadership Training

1

D.'I'. 402

Discipline Training

Naval Science 43

1

Probationary Ojﬁcers Training Activity

Passed

(Summer)
Total Credit Units

210

‘Grading System:

Letter Grade

Numerical Grade

Percentage Eguivalent

A

1.00

95 - above ----------~ Excellent

A-

1.25

92 - 94

B+

1.50

90 - 91

B
B-

1.75
2.00

87 - 89 ------ ---------- Very Good
35 - 86 ------

Superior

C +

2.50

80 - 84 ----------------- Good

C

3_00

75 _ 79 ................ .. Fair

D

4.00

74 and below ------~- Failure
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Appendix 3

Training Assessment: NorC‘ontrolAssessment Model
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